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August 13, 2013 
PacifiCorp's "Detailed Comments" regarding: 

"Approval, Disapproval and Promulgation of State Implementation 
Plans; State of Wyoming; Regional Haze State Implementation Plan; 

Federal Implementation Plan for Regional Haze" 

PacifiCorp submits these comments concerning EPA's proposed partial approval and 
partial disapproval of the Wyoming State Implementation Plan for Regional Haze 
("Wyoming RH SIP"), as well as EPA's proposed Federal Implementation Plan ("RH 
FIP") for Wyoming. (See "Approval, Disapproval and Promulgation oflmplementation 
Plans; State of Wyoming; Regional Haze State Implementation Plan; Federal 
Implementation Plan for Regional Haze," 78 Fed. Reg. 34,738 (June 10, 2013) 
(hereinafter referred to sometimes as "RH FIP Action").) The RH FIP focuses primarily 
on the "Best Available Retrofit Technology" ("BART") determinations for nitrogen 
oxides ("NOx"). In addition to these written comments, PacifiCorp has submitted oral 
comments during public hearings held in Cheyenne, Wyoming on June 24 and July 17, 
2013 and in Casper Wyoming on July 26, 2013. 

PacifiCorp believes that the Wyoming RH SIP complies with all applicable requirements 
and should be approved in total by EPA. PacifiCorp also believes that EPA's proposed 
disapproval of the Wyoming RH SIP, and EPA's proposed adoption of its RH FIP, are 
flawed because of the following main reasons, as explained more fully below. 

* BART Bootstrap. EPA claims that Wyoming failed to properly consider two BART 
factors (cost and modeled visibility improvement) in connection with Wyoming's BART 
NOx determinations. As its chosen remedy for these alleged failures, EPA disapproved 
Wyoming's entire five-factor BART NOx determinations for five PacifiCorp BART 
Units, performed its own BART analysis for each unit (leaving out some factors as 
explained below), and issued its own BART determinations. This is little more than a 
classic bootstrap maneuver by EPA in order to take over the regional haze program in 
Wyoming ( and other states) that the Clean Air Act ("CAA") intended to be administered 
by the states. Even if EPA found that Wyoming committed errors with part of its BART 
determinations, it should have identified the errors, allowed Wyoming to correct them, 
and instructed Wyoming to reissue its BART determinations. 

* Remaining Useful Life. PacifiCorp is submitting to EPA new information 
demonstrating a shorter useful life than EPA assumed in its BART analyses for Naughton 
Units 1 and 2, and Dave Johnston Unit 3. Accordingly, EPA must redo its BART 
analyses before taking final action on its proposed RH FIP. This new information, in turn, 
significantly changes the cost analyses for these units, and demonstrates that EPA's 
proposed BART controls are not cost-effective. This new information regarding useful 
lives is contained in Section 6.D of these comments. 
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* Potential Unit Retirement. PacifiCorp expects that EPA's proposed action requmng 
SCR on Naughton Unit 1, Naughton Unit 2, and Dave Johnston Unit 3 is not justifiable 
for its customers. As a result, ifEPA makes the SCR requirements final, that action is 
expected to lead to the retirement or gas conversion of PacifiCorp units by the 
compliance date. Retirement and fuel switching are outside of the scope of the regional 
haze program and EPA lacks the authority to impose BART controls that results in such. 
Also, PacifiCorp identifies the significant energy and economic costs relating to 
retirements or fuel -switching that EPA must consider before finalizing the proposed RH 
FIP. 

* EPA's Cost and Visibility Analyses. In the RH FIP Action, EPA indicated that it had 
received "new information" which resulted in it not taking action on its prior proposal 
and instead proposing a new action. This new action, the RH FIP Action, proposes to 
require additional SCR controls as BART at many additional electric generating units. In 
terms of dollars per ton ofNOx removed and the modeled change in visibility ("~dV") of 
visibility improvement, however, EPA's consideration of "new information" did not 
significantly change the results identified in Wyoming's BART analyses. The small 
differences between EPA's and Wyoming's analyses do not justify EPA rejecting 
Wyoming's carefully balanced BART determinations and imposing its own will. Nor do 
the minor differences in results justify the significant changes EPA has made in the 
controls that it now prescribes in its proposed FIP. 

* EPA's Review of Other BART factors. EPA's re-proposal has only considered new 
information related to the costs of controls and the modeled visibility impacts, and did 
not consider the other BART factors. For this reason alone, EPA's RH FIP Action is 
unlawful. 

* Alternate Controls. The Wyoming RH SIP is supported by relevant facts and law, and 
should be approved by EPA in total. However, since EPA requested consideration of 
alternate approaches to its BART proposals, PacifiCorp discusses possible alternate 
approaches in Section 11 (which incorporate the remaining useful life, cost updates and 
other relevant issues discussed in Section 6). 

INTRODUCTION 

PacifiCorp supplies electricity to more than 1.8 million residential and business 
customers in Wyoming and five other western states. Twenty-six of its generating 
resources are coal-fueled units. PacifiCorp operates 19 of these units in Wyoming and 
Utah. Among those, 14 are BART-eligible and ten of those are located in Wyoming 
("BART Units"). PacifiCorp also has an ownership interest in four coal-fueled units 
located in Colorado, two units in Montana, and one unit in Arizona. Five of these seven 
units are BART-eligible units. 

EPA proposes to disapprove portions of the Wyoming RH SIP, and implement a RH FIP , 
for BART NOx at PacifiCorp's Dave Johnston Unit 3 ("DB"), Dave Johnston Unit 4 
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("DJ4"), Naughton Units 1 and 2 ( "NTN 1 & 2"), and Wyodak Unit 1 ("Wyodak") . 
EPA's RH FIP Action also rejects the Wyoming RH SIP, and imposes a RH FIP, for the 
NOx Reasonable Progress Goals at Dave Johnston Units 1 and 2 ( "DJ 1 & 2 "). EPA 
ultimately proposes to "approve" Wyoming's BART NOx determinations for Jim 
Bridger Units 1, 2, 3, and 4, but requests comment on what EPA characterizes as a 
"second proposed approach" for Jim Bridger Units 1 and 2 that would require the 
installation of selective catalytic reduction ("SCR") as BART NOx within five years of 
EPA's final action. EPA also proposes to approve Wyoming's BART NOx 
determinations for Naughton Units 3, but requests comment on the possible conversion of 
Naughton Unit 3 to a natural gas fired unit. 

Because the Wyoming RH SIP and EPA' s RH FIP Action have a unique and significant 
impact on PacifiCorp and its customers, PacifiCorp offers these comments. 

SUMMARY AND OUTLINE OF COMMENTS 

PacifiCorp believes that the Wyoming RH SIP complies with all applicable requirements 
and should be approved in total by EPA. EPA's proposed partial disapproval of the 
Wyoming RH SIP, and EPA's associated RH FIP, are contrary tot he CAA and the 
federal regional haze program, and also are arbitrary and capricious and outside the scope 
ofEPA's authority. 

PacifiCorp submits that: 

( 1) EPA fails to afford the required deference to Wyoming 's significant discretion 
under the CAA and Regional Haze Program. 

(2) EPA illegally bases its proposed partial disapproval of the Wyoming RH SIP on a 
fabricated "reasonableness" standard not found in the CAA. 

(3) EPA exceeded its authority under Section 110 of the CAA. 

( 4) EPA improperly proposed a rulemaking ( the RH FIP ) without completing the 
required legal analyses. 

(5) EPA improperly proposed to reject Wyoming's BART determinations for NOx, 
which were based on Wyoming's own thorough and well-supported five-factor BART 
analyses. 

( 6) EPA improperly proposed a FIP based on an incomplete and flawed five-factor 
BART analysis. 

(7) EPA improperly assumed that post-combustion controls for NOx can be BART, 
contrary to Appendix Y and the regional haze requirements . 
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(8) EPA arbitrarily proposed to require "reasonable progress" controls at DJ 1 & 2 
using a different standard than EPA used for other Wyoming sources, and elsewhere. 

(9) EPA failed to take into account the collective impact to PacifiCorp ofEPA's 
proposed RHFIP Action, together with EPA's proposed and final actions in the other 
states where PacifiCorp owns affected facilities. 

(10) EPA acted in an untimely fashion in reviewing the Wyoming RH SIP, to the 
extreme detriment of PacifiCorp, which already has installed, or is in the process of 
installing, controls mandated by the Wyoming RH SIP. 

(11) At EPA's request, PacifiCorp provides information regarding control technology 
options that could be finalized either instead of, or in conjunction with EPA's RH 
FIP. 

HISTORY OF THE WYOMING RH SIP 

PacifiCorp summarizes the history of the Wyoming RH SIP to provide important context 
for understanding how EPA's RH FIP Action is improper. 

On July 1, 1999, EPA first published regulations to address regional haze visibility 
impairment. Importantly, the regulations required states (not EPA) to address BART 
requirements for regional haze visibility impairment. In addition, the regulations allowed 
nine western states, including Wyoming, to develop regional haze plans based on the 
Grand Canyon Visibility Transport Commission ("GCVTC ") recommendations for 
stationary S0 2 sources in lieu of making BART determinations. (See Wyoming RH SIP, 
pg. 89.) In accordance with the law, Wyoming developed the required plans. 

In 2000, the Western Regional Air Partnership ("WRAP") submitted an Annex to the 
GCVTC recommendations that provided more details regarding the regional S0 2 

milestones and backstop trading program recommended in the GCVTC Report. The 
Annex also included a demonstration that the milestones program would achieve greater 
reasonable progress than would be achieved by the application of BART for S02 in the 
region. The Annex was approved by EPA in 2003, but this approval was later vacated by 
the D.C. Circuit Court of Appeals in 2005 due to problems with the methodology that 
was required in the regional haze rule for demonstrating greater reasonable progress than 
BART. (See id.) 

On December 29, 2003, the State of Wyoming submitted a regional haze SIP to meet the 
requirements of 40 C.F.R. § 51.309. The 309 SIP, and subsequent revisions addressed the 
first phase ofregional haze requirements, with an emphasis on stationary source S0 2 

emission reductions and a focus on improving visibility on the Colorado Plateau. In the 
309 SIP submittal, Wyoming committed to addressing additional visibility improvements 
in Wyoming's seven Class I areas by means of a future additional SIP meeting the 
requirements of309(g). (See WYOMING RH SIP at pg. 1.) 
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After Wyoming submitted the 309 SIP to EPA in 2003, EPA revised both 40 C.F.R. §§ 
51.308 and 309 in response to numerous judicial challenges. Following a lengthy public 
review period, EPA published new versions of 40 CFR Part 51 and Appendix Yin the 
Federal Register in 2005 ( collectively the "Regional Haze Rules"). As a result, Wyoming 
submitted revisions to the 309 SIP on November 21, 2008. (See id.) 

A few years earlier on October 10, 2006, Wyoming's Environmental Quality Council 
("EQC") approved a State-only BART regulation (Chapter 6, Permitting Requirements, 
Section 9, Best Available Retrofit Technology) that became effective in December 2006. 
This regulation required BART-subject sources to submit an application for a BART 
determination and a BART permit, according to a schedule determined by Wyoming. 
(See Wyoming RH SIP at pg. 90.) 

PacifiCorp submitted individual BART permit applications for its Wyoming BART Units 
in 2006 and early 2007. PacifiCorp also submitted subsequent information and 
amendments to Wyoming in support of the BART permit applications. Wyoming 
published its BART application analyses for PacifiCorp's Wyoming BART Units in May 
of 2009, and solicited public comment. Public hearings were held for each affected 
facility during August of 2009. After reviewing and responding to publ ic comments, 
Wyoming issued BART permits for PacifiCorp's Wyoming BART Units in December 
2009. 

On February 26, 2010, PacifiCorp appealed the BART permits for Naughton Unit 3 and 
the four Jim Bridger units to the Wyoming Environmental Quality Council. In particular, 
PacifiCorp appealed Wyoming's determination that SCR must be installed as BART for 
Naughton Unit 3 and as part of regional haze long term strategy ("LTS") requirements for 
Jim Bridger Units 1-4. After appealing the case to the EQC, the parties entered into a 
settlement agreement in November of 2010. EPA chose not to participate in, challenge or 
influence Wyoming's decision to issue the BART permits, PacifiCorp's appeal or the 
subsequent resolution by settlement. 

On December 8, 2010, Wyoming held a public hearing in Cheyenne, Wyoming to receive 
comments on the 309(g) portion of the Wyoming RH SIP. In addition, Wyoming 
collected public comment on the 309 SIP revisions. After carefully considering all 
comments, and based upon the settlement agreement, Wyoming Air Quality Division 
("WAQD") determined that SCR was not BART for the Jim Bridger Units. Instead, 
WAQD determined that SCR should be installed over time as part ofWyoming's LTS. 
On January 7, 2011, Wyoming submitted its 309 SIP (concerning S02) and the Wyoming 
RH SIP (which includes the BART and Reasonable Progress NOx controls and limits 
addressed in these comments). 1 

1 For a reason that is not clear from the record, EPA claims Wyoming's 309(g) SIP, 
which is also referred to herein as Wyoming's "RH SIP," was submitted on January 12, 
2011. 77 Fed. Reg. at 33,022. However, the RH SIP is dated "January 7, 2011" on its title 
page. Found at http://deq.state.wy.us/aqd/308%20SIP/309(g)%20SIP%201- 7-
11 %20Clean%20Final.pdf. 
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EPA approved the 309 SIP on December 12, 2012. 73 Fed. Reg. 73,926. PacifiCorp's 
comments herein focus only on the Wyoming RH SIP, primarily as it relates to BART 
NOx determinations. 

As required by Wyoming's state-only BART regulations, the BART permits and the 
Wyoming RH SIP and 309 SIP, PacifiCorp installed controls at many of its Wyoming 
facilities at the cost of hundreds of millions of dollars. The equipment already installed is 
listed in the following table. Capital costs shown are total project costs and are not 
limited to PacifiCorp's share of costs for jointly owned facilities. 

Unit 

Naughton 1 

Naughton 2 

Jim Bridger 1 

Jim Bridger 2 

Jim Bridger 3 

Jim Bridger 4 

Dave Johnston 3 

Dave Johnston 4 

Wyodak 

Total Capital 

Table 1 

Wyoming SIP SO 2 

Technology 
Wyoming SIP PM 

Technology 

* Total capital costs shown include allowance for funds used during constmction. 

Total Capital 
Cost* 

$130milltOll 

$115 million 

$:t4l million 

$967 million 

In addition to these controls that are already in service, engineering is currently underway 
to convert Naughton Unit 3 to be fueled with natural gas. PacifiCorp is pursuing this 
course in lieu of installing the BART requirements (i.e. upgrading the scrubber and 
installing a baghouse and SCR) because BART controls are not economical for 
PacifiCorp customers compared to the natural gas alternative. This conversion will 
reduce the hourly and annual NOx emissions from Naughton Unit 3 to amounts even 
lower than the required BART controls would have achieved. Naughton Unit 3 is an 
example of how stringent BART requirements can result in retirement and/or the 
refueling of a coal-fueled unit. 
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In addition, consistent with the Wyoming RH SIP and related requirements, engineering 
and permitting is underway for the installation of SCR on Jim Bridger Unit 3 in 2015 and 
Jim Bridger Unit 4 in 2016. 

Controls installed to date in complia nee with the Wyoming RH SIP and BART permits 
have reduced annual S02 emissions by 5 6% (72,400 tons per year to 31,500 tons per 
year) and NOx emissions by 48% (70,900 tons per year to 36,800 tons per year), with the 
resulting visibility improvements. When all of the controls required under the Wyoming 
RH SIP are installed, annual S02 emissions will have been reduced to 27,600 tons per 
year (a 62% reduction) and annual NOx emissions will have been reduced to 19,200 tons 
per year (a 73% reduction). 

DETAILED COMMENTS 

(1) EPA Fails to Afford the Required Deference to Wyoming's Significant 
Discretion Under Clean Air Act and the Regional Haze Program. 

EPA's RH FIP Action failed to afford the required deference to the technical, policy and 
other discretion granted to Wyoming under the CAA and regional haze program. 

Congress added § 169A to the CAA in order to address the "impairment of visibility" in 
Class I areas that "results from man-made air pollution." This provision of the CAA, in 
turn, describes separate roles for EPA, the states, and major sources such as PacifiCorp's 
BART Units. 

EPA -- EPA's roles are to create a report, see CAA§ 169A(a)(2)-(3), create regional haze 
regulations, see CAA § 169A(a)( 4), provide guidelines for the states, see CAA 
§ 169A(b)(l), and determine whether RH SIPs submitted by the states follow the 
regulations and guidelines, and contain the required elements. CAA § 110. 

States -- The States' roles, which are central to the regional haze program, are intended to 
be accomplished using substantial discretion which, in turn, requires significant deference 
from EPA. 2 States are required to submit a RH SIP that contains "emission limits, 
schedules of compliance and other measures as may be necessary to make reasonable 
progress toward meeting the national goal." CAA § 169A(b)(2). States also must 
"determine[]" BART for "each major stationary source." CAA 169A(b)(2)(A). 3 

2 Where, as here, the CAA gives decision-making authority to the states, EPA must defer 
to Wyoming's judgments unless EPA meets it burden of showing that Wyoming acted 
unreasonably by failing to follow the applicable statutes, regulations and guidelines, or by 
failing to support with evidence its decision making. See Alaska Dept. of Envtl. 
Conservation v. EPA, 540 U.S. 461,494 (2004). EPA has made no such showing herein 
the RH FIP Action. Therefore, Wyoming's BART determinations as contained in the 
Wyoming RH SIP should stand and EPA should not make final the RH FIP final. 
3 A recent decision by the 10th Circuit Court of Appeals affirmed that "it is undoubtedly 
true that the statute gives states discretion in balancing the five BART factors .... " See 
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BART Sources -- Finally, BART sources, such as PacifiCorp's BART Units, are required 
to "procure, install, and operate (BART) as expeditiously as practicable." CAA 
§ 169A(b)(2)(A). 

Thus, the CAA mandates that states have the primary role in developing RH SIPs to 
protect visibility in Class I areas. Likewise, the Regional Haze Rules make clear that 
states have the responsibility to create and implement RH SIPs. In contrast, EPA's role is 
to develop "guidelines" for the states to use in implementing RH SIPs and to determine 
whether states followed those guidelines. CAA § 169 A(b )( 1). In short, the CAA 
anticipates that states, using their discretion, develop RH SIPs using EPA guidelines. 
This is exactly what Wyoming did in issuing BART permits and developing the 
Wyoming RH SIP. 

In issuing regional haze guidelines, EPA recognized the broad discretion granted to the 
states by the CAA. Specifically, EPA adopted guidance to address BART determinations 
for certain large electrical generating facilities, referred to as "Appendix Y. " 4 EPA 
created further guidance in the Federal Register responding to comments concerning the 
then-proposed Appendix Y, referred to as the "Preamble." EPA recognized in the 
Preamble that "how states make BART determinations or how they determine which 
sources are subject to BART" are among the issues "where the Act and legislative history 
indicate that Congress evinced a special concern with insuring that states would be the 
decision makers." 70 Fed. Reg. 39,104, 39,137 (July 6, 2005) (emphasis added). 
Likewise, in analyzing the applicability of certain executive orders, EPA stated that 
"ultimately states will determine the sources subject to BART and the appropriate level 
of control for such sources" and that "states will accordingly exercise substantial 
intervening discretion in implementing the final rule." Id. at 39, 155 ( emphasis added). 5 

Okla. V. EPA, No. 12-9526, 2013 U.S. App. LEXIS 14634, (10th Cir. July 19, 2013). 
Although the court ultimately found in a divided panel that EPA was within its authority 
to reject the Oklahoma RH SIP and impose a RH FIP because the state of Oklahoma had 
not properly followed some ofEPA's guidelines in making BART determinations, such 
is not the case here. In this case and as more fully explained herein, the state of Wyoming 
followed EPA's guidelines in making BART determinations in support of the Wyoming 
RH SIP. Having done so, EPA must give deference to the discretion the state of 
Wyoming used in making technical and policy regional haze decisions, including BART 
determinations. In that case, EPA further must approve the RH SIP and not make final 
the RH FIP. 

4 "Guidelines for BART Determinations under the Regional Haze Rule," 40 C.F.R. Part 
51, Appendix Y. 
5 EPA also has explained that "(i]n some cases, the State may determine that a source has 
already installed sufficiently stringent emission controls for compliance with other 
programs ... such that no additional controls would be needed for compliance with the 
BART requirement." 64 Fed. Reg. 35714, 35740 (July 1, 1999) (emphasis added). EPA 
further acknowledges that, in making BART determinations, "(s]tates are free to 
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The U.S. Court of Appeals for the D.C. Circuit has affirmed that EPA's role regarding 
regional haze programs is limited and that a state's role is paramount. Indeed, the Court 
found that the CAA "calls for states to play the lead role in designing and implementing 
regional haze programs." American Corn Growers Ass 'n v. E.P.A., 291 F.3d 1, 2 (D.C. 
Cir. 2002). The court also reversed aportion ofEPA's original Regional Haze Rule 
because it found that EPA's method of analyzing visibility improvements distorted the 
statutory BART factors and was "inconsistent with the Act's provisions giving the states 
broad authority over BART determinations." Id. at 8; ( see also Utility Air Regulatory 
Group v. EPA, 471 F.3d 1333, 1336 (D.C. Cir. 2006) (The second step in a BART 
determination "requires states to determine the particular technology that an individual 
source 'subject to BART' must install.")). The court in American Corn Growers 
emphasized that Congress specifically entrusted states with making BART five-factor 
analysis decisions: "To treat one of the five statutory factors in such a dramatically 
different fashion distorts the judgment Congress directed the states to make for each 
BART-eligible source." American Corn Growers, 291 F.3d at 6. 

The court in American Corn Growers also outlined the relevant legislative history that 
recounts a specific agreement reached in Congress which granted this authority to the 
states: "The 'agreement' to which the Conference Report refers was an agreement to 
reject the House bill's provisions giving EPA the power to determine whether a source 
contributes to visibility impairment and, if so, what BART controls should be applied to 
that source. Pursuant to the agreement, language was inserted to make it clear that the 
states-not EPA -would make these BART determinations. The Conference Report 
thus confirms that Congress intended the states to decide which sources impair visibility 
and what BART controls should apply to those sources. The Haze Rule attempts to 
deprive the states of some of this statutory authority, in contravention of the Act." Id. at 8 
(citations omitted) (emphasis added). EPA's RH FIP Action makes the same mistake and, 
if finalized, will be similarly reversible. 

In sum, based on the language in the CAA, the Regional Haze Rules, EPA's own 
guidelines, and case law, the states have significant discretion when creating RH SIPs. 
EPA failed to properly account for that discretion in analyzing the Wyoming RH SIP . 
EPA should have acknowledged that the Wyoming RH SIP followed the law and was 
supported by the facts. Examples of EPA ignoring Wyoming's discretion include: 

• visibility improvement; 
• cost effectiveness analysis; 
• modeling; 
• application of the five BART factors; and 
• reasonable progress analyses. 

determine the weight and significance to be assigned to each factor." 76 Fed. Reg. 
64,186, 64,192 (emphasis added). 
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EPA's failure to recogmze Wyoming's discretion m these areas 1s arbitrary and 
capnc10us. 

(2) EPA Illegally Bases its Disaooroval on an Unsupported "Reasonableness" 
Standard not Found in the CAA. 

A. EPA's "Reasonableness" Standard is Overly Subjective and Arbitrary. 

EPA cannot sidestep the CAA's mandate for state discretion by developing and applying 
a new "reasonableness" standard for evaluating and rejecting that discretion. EPA's RH 
FIP Action, however, does just that. For example, EPA incorrectly declared "the state's 
BART analysis and determination must be reasonable in light of the overarching purpose 
of the regional haze program." ( See 78 Fed. Reg. at 34,743, emphasis added.) This 
overly broad and illegal "reasonableness" standard allows EPA to reject any BART 
determination that EPA dislikes by merely arguing that a state's BART determination is 
"unreasonable" and without comparing the state's determination to any firm or fixed 
standards. EPA's "reasonableness" standard requires statutory and regulatory limitations 
on EPA's authority to disapprove a reasoned RH SIP. The fallacy ofEPA's improper 
reasonableness standard is made even more apparent in its application by EPA, which 
simply rejects as "unreasonable" many of Wyoming's BART -related decisions without 
offering sufficient justification of why that is the case. 

B. EPA Uses the "Reasonableness" Standard to Substitute its Judgment 
for Wyoming's. 

In creating and employing its reasonableness standard, EPA goes to an even greater 
extreme by defining "reasonable" in the most self-serving manner imaginable. In short, 
EPA defines "reasonable" to mean that EPA agrees with the state's exercise of discretion, 
and it defines "unreasonable" to mean EPA does not agree with the state. (See e.g., 78 
Fed. Reg. at 34,767, where EPA substitutes its consideration of costs and visibility 
improvement for Wyoming's). In this way, EPA attempts to bootstraps itself into the role 
of the sole decision-maker of what is BART and what is not. The CAA does not 
countenance such overreaching by EPA. 

The egregiousness of EPA's actions becomes even more apparent when comparing 
EPA's conclusions regarding cost and visibility impacts for certain of PacifiCorp 's 
BART Units against the cost and visibility impact conclusions reached by Wyoming for 
the same units. Table 2 below provides a comparison between Wyoming's modeled ~dV 
improvements and EPA' s ~d V improvements based on the "new information" EPA 
claims it has developed. Recognizing EPA's conclusion that one deciview is barely 
perceptible to the human eye and considering the inaccuracies and limitations of the 
model inputs and versions of the visibility models being used, there is no significant 
difference between Wyoming's results and EPA's results. Additionally, without any 
"bright line" test regarding the amount of visibility improvement that justifies a given 
control device, EPA cannot show that these insignificant differences would have any 
impact on the BART determinations for PacifiCorp's BART Units. 
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Table 2 

COMPARISON OF WYOMING'S AND EPA'S 
FIVE-FACTOR ANALYSIS RESULTS - VISIBILITY 

Visibility Analysis Comparison - Modeled t-.dV Improvement 

State EPA 
Unit Technology Analysis Re-Proposal Difference 

Naughton LNB/OFA 0.79 0.84 0.05 
Unit 1 SCR 1.07 1.23 0.16 

Naughton LNB/OFA 0.70 0.97 0.27 
Unit 2 SCR 1.10 1.42 0.32 

Dave Johnston LNB/OFA 0.77 0.64 (0.13) 
Unit 3 SCR 1.16 1.00 (0.16) 

Dave Johnston LNB/OFA 0.71 0.84 0.13 
Unit 4 SNCR 0.80 0.95 0.15 

Wyodak 
LNB/OFA 0.25 0.24 (0.01) 

SNCR 0.40 0.38 (0.02) 

Table 3 below provides a comparison between Wyoming's cost estimates (dollars per ton 
ofNO x removed) and EPA's cost estimates developed based on "new information". 
Recognizing that EPA has stated that differences ofup to $700 per ton 6 are insignificant, 
there is no significant difference between Wyoming's results and EPA's results. 

Table 3 

COMPARISON OF WYOMING'S AND EPA'S 
FIVE-FACTOR ANALYSIS RESULTS - $ PER TON REMOVED 

Cost Analysis Comparison - Dollar Per Ton NOx Removed 

State EPA 
Unit Technology Analysis Re-Proposal Difference 

Naughton LNB/OFA $426 $444 $18 
Unit 1 SCR $2,750 $2,318 -$432 

Naughton LNB/OFA $357 $342 -$15 
Unit 2 SCR $2,848 $2,255 -$593 

Dave Johnston LNB/OFA $648 $599 -$49 
Unit 3 SCR $3,243 $2,540 -$703 

Dave Johnston LNB/OFA $137 $246 $109 
Unit 4 SNCR $323 $740 $417 

Wyodak 
LNB/OFA $881 $1,027 $146 

SNCR $958 $1,979 $1,021 

For all of the criticism that EPA makes concerning the state's analyses, the reality is that 
the results of the analyses of both agencies are very similar. In some cases, EPA's 

6 76 Fed. Reg. 38,997, 39,000 
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numbers (such as the cost ofSNCR at Wyodak) provide less of a justification for EPA's 
chosen BART controls than Wyoming's numbers did in its analyses. However, EPA has 
used its broad and unjustified criticisms of the state's work to discredit the state's studies 
and usurp the discretion the state has applied to its BART determinations . 

C. EPA's Subjective "Reasonableness" Standard Leads to Arbitrary and 
Inconsistent Results. 

As shown in Table 3 above, EPA attempted to use post-hoc, immaterial changes that it 
calculated in costs and visibility improvements to justify usurping Wyoming's BART 
decision -making authority. EPA attempted this even though its actions run counter to the 
vast discretion it has given to other states' RH SIPs. 

Oregon -- For example, despite EPA and Oregon differing in how each calculated BART 
costs that resulted in cost variance of over $700 per ton, EPA stated that such difference 
"between the two estimates would not materially affect ODEQ's evaluation." 76 Fed. 
Reg. 38,997, 39,000. EPA further explained that in "EPA's view, ODEQ's final selection 
of BART would not have changed even if the cost effectiveness had been adjusted to 
reflect the EPA Cost Manual." 7 Id. As explained above, the difference between the cost 
analyses under EPA's RH FIP Action and the Wyoming RH SIP similarly is immaterial. 
In Oregon, EPA approved the Oregon RH SIP in spite of those differences. In Wyoming, 
however, EPA used those differences to justify rejection of Wyoming's cost analyses. 

Colorado -- In Colorado, the State's plan included a cost analysis that, according to EPA, 
"was not conducted ... in accordance with EPA's Control Cost Manual." 77 Fed. Reg. 
76,871, 76,875. In addition, EPA explained that Colorado "should have more thoroughly 
considered the visibility impacts of controlling emissions from Craig [Unit 1] on the 
various impacted Class I areas and not just have focused on the most impacted Class I 
area." Id. Nevertheless, after noting "there is room for disagreement about the State's 
analyses and appropriate limits" and admitting that EPA "may have reached different 
conclusions," EPA approved the State's RH SIP, explaining that "Colorado's plan 
achieves areas onable result overall." Id. Again, in Colorado EPA met the requirement 
that it afford deference to states in the RH SIP process even when EPA may not agree 
with the methods used by the state to conduct a BART analysis. EPA should afford 
Wyoming the same degree of deference it afforded Colorado and Oregon, and failure to 
do so violates the CAA and regional haze program. As demonstrated by the impacts of 
the Wyoming RH SIP, it "achieves a reasonable result overall." 

Wyoming -- EPA's inconsistency is not just limited to its disparate actions between states. 
In Wyoming , EPA acted inconsistently in its BART determinations between sources 

7 Remarkably, EPA rejected Wyoming's NOx BART analyses for Naughton Units 1 and 
2, even though the cost per ton between EPA's and Wyoming's numbers are less than 
$700 per ton. 78 Fed. Reg. 34,781,-82. While EPA respected Oregon's discretion to 
weigh the costs of BART controls despite not following the Control Cost Manual, here 
EPA ignored the State's discretion on the pretext it hadn't followed the Control Cost 
Manual. 
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within the state. For example, EPA accepted Wyoming's cost and visibility BART 
analyses for FMC Westvaco and General Chemical, along with the PM BART analyses 
for PacifiCorp 's and Basin Electric's BART Units. At the same time, EPA rejected the 
NOx BART cost and visibility analyses for PacifiCorp's and Basin Electric's BART 
Units. Wyoming, however, used the same BART analysis methodology for those BART 
Units at which EPA accepted the Wyoming BART analysis as it did at those BART Units 
for which EPA did not. The BART analysis employed by Wyoming was the same for all 
BART Units. By rejecting some cost and visibility analyses on the basis that they were 
improperly performed, while accepting others that were performed in the same manner, 
EPA acted arbitrarily and capriciously. 

D. EPA Erred by not Analyzing Whether the BART Controls Required 
by its RH FIP are Necessary to Make Reasonable Progress 

EPA should have judged Wyoming's BART determinations on the basis of whether or 
not the Wyoming BART determinations are "necessary" to make "reasonable progress." 

EPA's Regional Haze Rules provide two regulatory paths to address regional haze. (See 
77 Fed. Reg. 30,953, 30,957 (May 24, 2012).) "One is 40 CFR 51.308, requiring states to 
perform individual point source BART determinations and evaluate the need for other 
control strategies." Id. "The other method for addressing regional haze is through 40 
CFR 51.309, and is an option for nine states termed the 'Transport Region States' which 
include: ... Wyoming, ... By meeting the requirements under 40 CFR 51.309, states are 
making reasonable progress toward the national goal of achieving natural visibility 
conditions for the 16 Class I areas on the Colorado Plateau." Id. Wyoming submitted the 
Wyoming RH SIPs under Section 309. Therefore, the requirements of Section 308 only 
apply to the extent required by Section 309. 8 

Importantly, NOx emissions and controls under Section 309 are treated differently than 
NOx emissions and controls under Section 308. This is because Congress and EPA 
purposefully focused Section 309 on addressing the issue of S0 2 emissions, the 
predominant cause of regional haze on the Colorado Plateau in the western US. By 
contrast, Section 309 recognizes that NOx emissions have a significantly smaller impact 
on visibility on the Colorado Plateau. In fact, the WRAP estimated that "stationary source 
NOx emissions result in nitrates that probably cause about 2 to 5 percent of the 
impairment on the Colorado Plateau." 9 Several illustrations in the WRAP NOx report 

8 Section 51.3 09 "requires participating states to adopt regional haze strategies that are 
based on recommendations from the Grand Canyon Visibility Transport Commission 
( GCVTC)" which was established in 1991 to protect the 16 Class I areas on the Colorado 
Plateau. 77 Fed. Reg. at 30,957. These strategies included "Strategies for addressing 
smoke emissions from wildland fires and agricultural burning; provisions to prevent 
pollution by encouraging renewable energy development; and provisions to manage clean 
air corridors (CACs), mobile sources, and wind-blown dust, among other things." Id. 
9"Stationary Source NOx and PM Emissions in the WRAP Region: An Initial Assessment 
of Emissions, Controls, and Air Quality Impacts," October 1, 2003, at I -3, found at 
http://www.wrapair.org/forums/mtf/nox -pm.html. The state ofWyoming relied upon this 
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show that nitrate emissions have very little impact on Class I areas in or near Utah and 
Wyoming. (See id. at III-3 to III-6.) The WRAP report also explains that "NOx controls 
will have a relatively small impact on PM and visibility in the West." (Id. at IV -20 and 
IV-21.) 

The Wyoming RH SIP, including BART determinations for NOx, is consistent with the 
WRAP's NOx information, and also properly acknowledges the relatively small impact 
nitrates from stationary sources like PacifiCorp's BART Units have on visibility 
impairment in Wyoming. Wyoming's RH SIP, page 62, states that "the majority of nitrate 
stems from mobile sources." The RH SIP also explains that in all but one Class I area 
"contributions from other states and Canada are much larger than contributions from 
inside Wyoming." Id. Wyoming correctly determined, consistent with the WRAP reports 
and other data, that controlling NOx emissions from stationary sources like PacifiCorp's 
BART Units would yield very little visibility improvement in Wyoming . EPA's own 
regional haze visibility map shows that visibility in Wyoming is among the best in the 
country. (See below and Attachment 1, EPA Regional Haze Map.) 

In light of the above information, it is understandable that Section 309 focuses on 
addressing SO 2 emissions. Indeed, GCVTC and WRAP focused their efforts primarily on 
S02 emissions because the research indicated this pollutant had the greatest impact on 
visibility. "Recommendations for Improving Western Vistas," authored by GCVTC, 
(June 10, 1996) at page 32 (identifying sulfates as "the most significant contributor to 
visibility impairment" from stationary sources). 10 In a separate action, EPA 

information in formulating its NOx and PM BART control strategy. January 7, 2011 
309(g) RH SIP, pages 61-66 and 188-196. Additionally, to the extent NOx controls 
would be required, WRAP stated that "substantial reduction may be feasible with 
commercially-available technologies for about $300 to $1,200 per ton." Id. at I-4. 
1° Found at http://www.wrapair.org/WRAP/reports/GCVTCFinal.PDF 
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acknowledged that Wyoming has complied with the Section 309's S02 requirements and 
made great progress 11 towards improving and protecting visibility as a result. 

For all of these reasons, Section 309 takes a different approach to NO x emissions than 
does Section 308, placing much less emphasis on the need for significant reductions in 
NOx emissions and instead focusing almost all attention and resources in the western 
U.S. on reducing SO 2 emissions. EPA' s RH FIP Action, with its incredibly expensive 
and unneeded NOx control equipment, ignored the focus and intent of Section 309 and 
refused to acknowledge the discretion available to Wyoming to balance this information 
in making its BART determinations . 

Additionally, as a result of the lesser emphasis in Section 309 on NO x emissions, Section 
51.309(d)(4)(vii) requires a RH SIP to "contain any necessary long term strategies and 
BART requirements for stationary source ... NO x emissions." Section 308, by contrast, 
does not include a similar "necessary to achieve reasonable progress" threshold for 
BART. The difference between the two requirements is both intentional and meaningful. 
If a state like Wyoming finds that a particular BART requirement is not "necessary" to 
make "reasonable progress," then that BART requirement should not be required as part 
of the RH SIP. This interpretation is supported by EPA's own position in Central Arizona 
Water Conservancy District v. United States, 990 F.2d 1531 (9th Cir. 1993). There, "EPA 
chose not to adopt the emission control limits indicated by the BART analysis, but 
instead to adopt an emissions limitations standard that would produce greater visibility 
improvement at a lower cost." Id. at 1543 ( emphasis added). The court agreed with EPA, 
stating that "Congress's use of the term 'including' in§ 749l(b)(2) prior to its listing 
BART as a method of attaining 'reasonable progress' supports EPA's position that it has 
the discretion to adopt implementation plan provisions other than those provided by 
BART analyses in situations where the agency reasonably concludes that more 
'reasonable progress' will thereby be attained." Id. (emphasis added). This same 
rationale applies to the term "necessary" in Section 309. Therefore, in rejecting 
Wyoming's RH SIP and adopting a RH FIP, EPA is required to show that the Wyoming 
RH SIP will not achieve "necessary reasonable progress" towards the visibility goal, 
EPA's RH FIP will. EPA has failed to provide any support for such a position. 

As previously noted, with the exception of the controls required on Naughton Unit 3, 
PacifiCorp has installed all of the BART controls required by the Wyoming RH SIP and 
BART Permits. These controls were installed from 2005 through 2012. The charts 12 

included as Attachment 2 identify the visibility improvement that has been made through 
2009 at the Mount Zirkel Wilderness Area (used in the Jim Bridger BART evaluations) 
and Wind Cave National Park (used in the Wyodak and Dave Johnston BART 
evaluations). The charts in the attachment, which are based on actual monitored visibility 
impairment, demonstrate that the Wyoming RH SIP already has made significant 
progress in reducing nitrate concentrations and further demonstrate that Wyoming's 

11 PacifiCorp's timely installation ofrequired S02 controls at its Wyoming BART Units 
has been a large part of this success. 
12 http://vista.cira.colostate.edu/TSS/Results/HazePlanning.aspx 
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reasonable progress goal is on track through the 2008 - 2017 planning period. These 
charts provide graphic evidence that EPA's RH FIP Action is not "necessary" to meet 
reasonable progress goals for nitrates in these Class I areas. As a result, EPA should 
withdraw its RH FIP. 

(3) EPA Exceeded its Authority Under Section 110 of the CAA. 

EPA does not have the authority under the CAA to issue a RH FIP in this instance. EPA 
contends its review of the Wyoming RH SIP is "pursuant to section 110 of the CAA." 7 
Fed. Reg. 34,738. Section l 10(a)(2) provides the general requirements that a SIP must 
contain. Importantly, EPA's role under Section 110 in reviewing states' RH SIPs is 
narrow: "With regard to implementation, the (CAA) confines the EPA to the ministerial 
function ofreviewing SIPs for consistency with the (CAA)'s requirements." Luminant 
Generation Co., LLC v. EPA, 675 F.3d 917, 921 (5th Cir. 2012) (citing § l 10(k)(3)). 

As the court in Luminant explained, if the State's submissions "satisfy those basic 
requirements (found in§ 110), the EPA must approve them," and "(t)hat is the full extent 
of the EPA's authority in the SIP-approval process because that is all the authority that 
the CAA confers." Id. at 932. Here, Wyoming submitted a RH SIP that met the 
requirements of Section 309 and included all the required elements. The Wyoming RH 
SIP submittals are well developed and comprehensive. EPA admits that Wyoming 
considered all five BART factors. 78 Fed. Reg. at 34,748. Therefore, EPA's role was to 
review whether Wyoming followed the regional haze requirements, including Appendix 
Y, and provided factual support for the Wyoming RH SIP. Congress did not authorize 
EPA to "second guess" Wyoming's BART decision making, or to substitute its own 
judgment, simply because EPA would prefer different BART and Reasonable Progress 
NOx controls. 

EPA should not impose a RH FIP until it has issued a final rule disapproving the 
Wyoming RH SIP. 42 U.S.C. § 7410(c)(l)(B). EPA should first conduct arulemaking 
and take public comment on the Wyoming RH SIP submission, issue its determination on 
the RH SIP, and then seek input from the State. (See 42 U.S.C. § 7410(c)(l)(B); see also 
42 U.S.C. § 7607(d)(B) (rulemaking provisions apply to "the promulgation or revision of 
an implementation plan by the Administrator under section 7 410( c )") Otherwise, EPA 
removes the State from its assigned role as the one determining BART. 

The facts here illustrate this problem. EPA initially agreed with Wyoming's BART 
determinations for Naughton Units 1 and 2, and Dave Johnston Unit 3. EPA then 
reversed itself, supposedly on the basis of new cost and visibility information. Without 
offering Wyoming any chance to review the new information and issue a new BART 
determination, EPA disapproved Wyoming's BART determination for these units, and 
instituted new BART determinations for these units through a RH FIP. EPA's failure to 
provide Wyoming an opportunity to review this new information, and address it through 
a revised BART determination, violates the applicable Clean Air Act statutes. 
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The CAA defines a "Federal Implementation Plan" or FIP as "a plan (or portion thereof) 
promulgated by the (EPA) Administrator to fill all or a portion of a gm;l or otherwise 
correct all or a portion of an inadequacy in a State implementation plan (or SIP)." 42 
U.S.C. § 7602(y) (emphasis added). Until EPA first assesses the Wyoming RH SIP, 
develops a proposed rule to approve or disapprove the Wyoming RH SIP, solicits and 
receives public comment on that proposed rule, considers the comments and information, 
and takes final action on whether (and to what extent) to approve the Wyoming RH SIP, 
EPA cannot know whether there is a "gap" in the Wyoming RH SIP that needs to be 
filled or whether ( and to what extent) there is an "inadequacy" in the Wyoming RH SIP 
that needs to be corrected. Id. Moreover, EPA's failure to obtain public comments prior 
to proposing a RH FIP deprives Wyoming of an opportunity to correct any "deficiencies" 
identified by EPA . Here, where EPA claims to have obtained new cost and visibility 
information but did not allow Wyoming an opportunity to review and act on the new 
information, EPA's final determination regarding the Wyoming RH SIP ignores the 
State's authority under the CAA (including the regulatory programs implicated by CAA § 
169A) to design and implement plans to control air pollution control within its borders. 
(See 42 U.S.C. § 7401(a)(3).) Therefore, EPA illegally seeks to impose its RH FIP and 
should withdraw the same. 

(4) EPA Proposed a Rulemaking (the RH FIP) Without Completing the Required 
Legal Analysis. 

A. EPA Failed to Follow the Requirements of Executive Orders 13211 and 
12866. 

EPA's RH FIP Action states that EPA's proposed action is not subject to Executive Order 
13211, "Actions Concerning Regulations that Significantly Affect Energy Supply, 
Distribution, or Use" (66 Fed. Reg. 28,355 (May 22, 2001)), because the proposed action 
"is not a significant regulatory action under Executive Order 12866." 78 Fed. Reg. at 
34,790. EPA further claims the proposed RH FIP is not a "significant regulatory action" 
under Executive Order 12866 because the "proposed FIP applies to only five facilities" 
and is "therefore not a rule of general applicability." EPA is incorrect, and should 
withdraw its RH FIP on these grounds. 

Executive Order 13211 provides that agencies shall submit a statement of energy effects 
for matters "identified as significant energy actions." A "significant energy action" is 
defined as "any action by an agency ... that promulgates or is expected to lead to the 
promulgation of a final rule or regulation ... that is a significant regulatory action under 
Executive Order 12866 or any successor order" and "likely to have a significant adverse 
effect on the supply, distribution, or use of energy"; or is "designated by the 
Administrator of the Office oflnformation and Regulatory Affairs as a significant energy 
action." Id.§ 4(b) (emphasis added). 

Executive Order 12866, in turn, which concerns Regulatory Planning and Review, 
defines a "significant regulatory action" as any regulatory action that is likely to result in 
a rule that may: 
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(1) Have an annual effect on the economy of$100 million or 
more or adversely affect in a material way the economy, a 
sector of the economy, productivity, competition, jobs. the 
environment, public health or safety, or State, local, or tribal 
governments or communities; ... 

58 Fed. Reg. 51,735, 51,738 (Oct. 4, 1993) (emphasis added). 

According to PacifiCorp's current estimates (excluding allowance for funds used during 
construction "AFUDC"), it will spend more than $100 million dollars in capital costs 
alone in2014 ($225 million), 2015 ($139 million), 2017 ($146 million) and 2018 ($118 
million) to comply with EPA's RH FIP for Wyoming (based on alternative "one" for the 
Jim Bridger plant). If regional haze compliance costs currently imposed or approved by 
EPA on PacifiCorp's BART Units in Arizona and Colorado are factored in, the total 
capital cost impacts to PacifiCorp in any given year would be significantly higher; 
increasing to approximately $246 million in 2014, $190 million in 2015, $168 million in 
2016, $181 million in 2017, and $118 million in 2018. Also, because the BART NOx 
and PM determinations have not yet been approved by EPA for PacifiCorp's BART 
Units in Utah, EPA's ultimate BART requirements in Utah likely will add even more 
costs in overlapping installation and compliance years, with total project costs for SCR 
installations on PacifiCorp' s Utah units currently estimated to cost in excess of $150 
million per unit to install ( again, excluding AFUDC). Based upon these basic costs alone, 
there is no doubt that EPA's RH FIP Action meets the definition of a "significant 
regulatory action." Other large costs, including those related to EPA's BART 
determinations for Basin Electric, also should be factored into this analysis together with 
PacifiCorp's costs because they are part of the same "sector of the economy." Also, as 
demonstrated by PacifiCorp's July 12, 2012, submittal in this docket, EPA's RH FIP 
Action will have an adverse effect on the supply and distribution of electricity within 
PacifiCorp's system. Therefore, EPA's determination that Executive Order 13211 did not 
apply is incorrect, and arbitrary and capricious. 

Moreover, EPA has admitted in the proposed rule that system-wide "affordability" costs 
should be part of the BART analysis. 78 Fed. Reg. at 34,756. Because EPA's RH FIP 
Action is a "significant regulatory action," EPA must prepare a "Statement ofEnergy 
Effects" for the Administrator of the Office oflnformation and Regulatory Affairs, 
Office ofManagement and Budget. (See Executive Order 13211, § 2. Because EPA did 
not do so, the RH FIP Action is improper. 

B. EPA Also Failed to Follow the Requirements oft he Unfunded Mandates 
Reform Act. 

EPA also failed to perform other necessary, regulatory analyses before issuing the RH 
FIP Action. The Unfunded Mandates Reform Act of1995 ("UMRA"), Public Law 104-4, 
requires federal agencies to identify unfunded federal mandates in proposed legislation or 
regulatory processes imposing costs greater than a statutorily defined amount ($100 
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million) on State, local or tribal governments in the aggregate, or on the private sector. 
UMRA was intended to provide more information on, and prompt more careful 
consideration of, the costs and benefits of federal mandates that affect nonfederal parties, 
including private entities. 2 U.S.C. §1501. For rules that contain federal mandates, such 
as EPA's RH FIP Action requiring expensive pollution controls, title II of UMRA 
requires the agencies to prepare written statements, or "regul atory impact statements," 
("RIS ") containing specific descriptions and estimates, including a qualitative and 
quantitative assessment of the anticipated costs and benefits of the mandate. This 
requirement is triggered by any rule that "may result in the expenditure by State, local, 
and tribal governments, in the aggregate, or by the private sector, of$100,000,000 or 
more (adjusted annually for inflation) in any 1 year. .. " 2 U.S.C. §1532(a). 

When this provision is triggered, the agency is specifically required to provide in a RIS 
several analyses, including "a qualitative and quantitative assessment of the anticipated 
costs and benefits of the Federal mandate. including the costs and benefits to State, local, 
and tribal governments or the private sector," estimates of"the future compliance costs of 
the Federal mandate," "any disproportionate budgetary effects of the Federal mandate 
upon any particular regions of the nation," and "the effect on the national economy, such 
as the effect on productivity, economic growth, full employment, creation of productive 
jobs." 2 U.S.C. § 1532(a) (emphasis added). When the written statement in Section 1532 
is required, the agency is also required to "identify and consider a reasonable number of 
regulatocy: alternatives and from those alternatives select the least costly, most cost 
effective, or least burdensome alternative that achieves the objectives of the rule" or 
explain why that alternative was not selected. 2 USCA § 1535 ( emphasis added). 

Here, EPA has failed to comply with the UMRA, arguing that the RH FIP "does not 
contain a federal mandate that may result in expenditures that exceed the inflation 
adjusted UMRA threshold of$100 million." (See 78 Fed. Reg. at 34,790.) EPA is 
wrong. As discussed above, PacifiCorp currently estimates spending more than $100 
million dollars in capital cost alone in 2014 ($225 million), 2015 ($139 million), 2017 
($146 million) and 2018 ($118 million) to comply with EPA's RH FIP for Wyoming 
(based on alternative "one" for the Jim Bridger plant). If the regional haze compliance 
costs imposed by EPA's RH FIP in Arizona and EPA's approval of the Colorado RH SIP 
are factored in, the costs to PacifiCorp in a given year would be significantly higher. 
Also, when the BART NOx and Particulate Matter ("PM") determinations are finalized 
by EPA for Utah, regional haze compliance costs to PacifiCorp in a given year could be 
much, much higher. 13 Additionally, if costs to others in the "private sector," such as the 

13 The UMRA has been applied to EPA actions where the costs to regulated entities in 
numerous states have been aggregated. Office ofManagement and Budget, "2011 Report 
to Congress on the Benefits and Costs of Federal Regulations and Unfunded Mandates on 
State, Local, and Tribal Entities (June 2011 )" available at 
http://www.whitehouse.gov/omb/inforeg regpol reports congress ( draft Notice of 
Availability 76 Fed. Reg. 18,260); see also GA0-04-637. Based upon this precedent, 
PacifiCorp believes that EPA should aggregate all regional haze compliance costs across 
Wyoming, Utah, Colorado and Arizona for PacifiCorp, which would easily exceed the 
$100 million threshold. At a minimum, EPA should aggregate costs that will be incurred 
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cost of SCR on Basin Electric's BART Units, are added to PacifiCorp's costs, then the 
$100 million threshold will be exceeded by an even larger margin. 

(5) EPA Improperly Proposed to Reject Wyoming's BART Determinations for 
NOx which were Based on Wyoming's Thorough and Well-supported Five
factor BART Analyses. 

A. Wyoming Appropriately Considered all Five BART Factors Together. 

In reaching its BART determinations, Wyoming properly relied on EPA's Appendix Y 
Guidelines and conducted an analysis of each of the required five factors. 14 Although 
EPA acknowledged that "Wyoming considered all five steps above in its BART 
determinations," it found that Wyoming's "consideration of the costs of compliance and 
visibility improvement for the EGUs was inadequate and did not properly follow the 
requirements in the BART Guidelines and statutory requirements ... " 15 Specifically, EPA 
noted that "because the visibility improvement associated with each of the State's control 
scenarios was due to the combined emission reductions associated with S02 , NOx, and 
PM controls" that "it was not possible for EPA, or any other party, to ascertain the 
visibility improvement that would be from an individual NOx or PM control option." 16 

Id. As a result, EPA proposed to disapprove the Wyoming NOx BART determinations 
for certain of PacifiCorp units, and issue a RH FIP instead. However, EPA's rejection of 
Wyoming's BART NOx determinations is improper for several reasons. 

I. Wyoming provided the required visibility improvement information for 
SCR. 

Although the various BART application analyses conducted by Wyoming for 
PacifiCorp 's BART Units note that Wyoming conducted a "comprehensive visibility 
analysis covering all three visibility impairing pollutants," 17 the analyses also state: 

"While visibility impacts were addressed in a cumulative analysis of all three 
pollutants, Post-Control Scenario B is directly comparable to Post-Control 
Scenario A as the only difference is directly attributable to the installation of 

due to EPA's FIPs in Wyoming and Arizona, which would also exceed the $100 million 
threshold. 
14 Appendix Y was adopted as law after notice-and-comment rulemaking (70 Fed. Reg. 
3 9, 104 ), and states are justified in relying on it when crafting their RH SIPs. Indeed, EPA 
made clear that the Appendix Y guidelines "are designed to help states and others ... 
determine the level of control technology that represents BART for each source." 70 Fed. 
Reg. at 39,157 
15 78 Fed. Reg. at 34,748 
16 78 Fed. Reg. at 34,749 
17 See, for example, May 28, 2009, WDAQ BART Analysis for Jim Bridger at page 15; 
Attachment A of Wyoming 309(g) RH SIP. 
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SCR. Subtracting the modeled values from each other yield the incremental 
visibility improvement from SCR." 18 

In other words, Wyoming clearly considered - and made available to EPA - the very 
specific NOx information that EPA claims it "was not possible for EPA, or any other 
party, to ascertain." Simply claiming it "was not possible for EPA" to ascertain results 
from available information does not justify EPA in rejecting Wyoming's NOx BART 
determinations. Wyoming had, and considered, SCR-specific visibility information. EPA 
cannot use the alleged lack of this information to justify requiring SCR as BART. 

2. Wyoming's BART NO x determinations were based on all five BART 
factors, including an appropriate visibility improvement assessment. 

When considering BART NOx controls for the four BART Units at the Jim Bridger 
plant, Dave Johnston Units 3 and 4, and Wyodak, Wyoming properly based its BART 
NOx decisions upon all BART factors in combination, including ( 1) costs of compliance 
(total capital costs and cost effectiveness), (2) power losses (energy impacts) caused by 
post-combustion NOx controls and environmental considerations related to chemical 
reagents used with post-combustion NOx controls (non-air quality environmental 
impacts), (3) existing pollution control technology in use at the source, (4) the remaining 
useful life of the source, and (5) visibility improvement information. 19 

In addition, Wyoming's BART NOx determinations for the Naughton power plant 
further demonstrate Wyoming's consideration and balancing of all five factors, including 
visibility improvement, and its individualized consideration for each unit. For Naughton 
Units 1 and 2, Wyoming found that costs of compliance (total capital costs and cost 
effectiveness), power losses ( energy impacts) caused by post -combustion NOx controls, 
environmental considerations related to chemical reagents used with post-combustion 
NOx controls (non-air quality environmental impacts), and visibility improvement 
information indicated that low NOx burners ("LNBs") and over-fire air ("OF A") are 
BART NOx. 20 However, for Naughton Unit 3, based upon its much greater "visibility 
improvement", Wyoming determined that SCR is BART NOx. Id. Wyoming's BART 
NOx analyses across the Naughton Plant's three units demonstrate Wyoming's 
consideration and weighing of all five BART factors, including the decision to require 
different levels of BART NOx controls across various units at the same plant when 
Wyoming determined that the visibility improvements and other factors at one unit 
justified more stringent control. This example is yet one more indication, contrary to 

18 Id. at page 50 
19 See May 28, 2009, WDAQ BART Analysis for Jim Bridger, pages 49-50, Attachment 
A of Wyoming 309(g) RH SIP; May 28, 2009, WDAQ BART Analysis for Dave 
Johnston, pages 47-48, Attachment A of Wyoming 309(g) RH SIP; and May 28, 2009 
WDAQ BART Analysis for Wyodak, pages 35-36, Attachment A of Wyoming 309(g) 
RH SIP; and January 7, 2011, Wyoming 309(g) RH SIP, pages 102-105 and 108-09. 
20 May 28, 2009, WDAQ BART Analysis for Naughton, pages 49-50, Attachment A of 
Wyoming 309(g) RH SIP. 
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EPA' s assertions, that Wyoming did adequately consider "visibility improvement" 
information in each of its BART determinations, including Wyoming deciding in its 
discretion the "weight and significance" appropriate for each BART factor at each BART 
Unit. 

3. Wyoming's analyses of SCR costs were not flawed. 

EPA inappropriately claimed that "Wyoming's SCR capital costs on a $/kW basis often 
exceeded real-world industry costs" 21 and then refers to industry studies conducted 
between 2002 and 2007 that report installed unit capital costs actually incurred by owners 
broadly ranging "from $79/kW to $316/kW (2010 dollars)." Id. EPA also noted 
"instances" in its proposed RH FIP "in which Wyoming's source-based cost analyses did 
not follow the methods set forth in the EPA Control Cost Manual." Apart from the irony 
of EPA failing to follow its own Control Cost Manual as explained in Section 6 below, 
the information in Tables 4 and 5 shows that EPA is simply incorrect in stating that 
Wyoming's analyses were flawed and did not reflect real-world industry costs for the 
units being analyzed. These tables reflect "real-world" costs for the upcoming Jim 
Bridger Units 3 and 4 SCR projects, which recently were competitively bid for 
engineering, procurement, and construction contracts to be installed in accordance with 
the requirements in the Wyoming RH SIP. These real-world costs, in turn, can easily be 
compared to the costs assessed by Wyoming and by EPA in their BART determinations. 

Table 4 

Jim Bridger Unit 3 SCR Cost Assessments Comparison (LNB w/ SOFA Baseline) 
(excludes AFUDC) 

Competitive 
Wyoming SIP EPA RH FIP Market 

Project Cost Assessment Cost Basis* Cost Basis Cost Basis 
Total Capital Costs $153,000,000 $134,146,938 $176,129,704 
Annualized Capital Costs $14,550,300 $11,049,338 $18,740,200 22 

Annual Operating Costs $3,370,460 $7,918,786 $2,654,500 
Total Annual Cost $17,920,760 $18,968,124 $21,394,700 
Agency Costs versus Real-
World Annual Costs 
(Comoetitive Market) -$3,473,940 -$2,426,576 -

* Wyoming SIP SCR cost including AFUDC was $166,500,000 resulting in an Annualized 
Capital Cost of $15,839,145 and a Total Annual Cost of $19,209,605. The Wyoming SIP 
information presented above has been adjusted to reflect removal ofan estimated $13,500,000 of 
AFUDC with the corresponding adjustment to Total Annual Cost for comparison purposes. 

21 See 78 Fed. Reg. at 34,748 
22 Assumes capital recovery factor ofl0.64%; consistent with EPA Control Cost Manual 
Method and Andover Report cost recovery factor for comparison purposes. 
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Table 5 

Jim Bridger Unit 4 SCR Cost Assessments Comparison (LNB w/ SOFA Baseline) 
(excludes AFUDC 

Competitive 
Project Cost Wyoming SIP EPA RH FIP Market 
Assessment Cost Basis* Cost Basis Cost Basis 

Total Capital Costs $153,000,000 $112,650,287 $186,663,655 
Annualized Capital 
Costs $14,550,300 $9,289,920 $19,861,013 23 

Annual Operating 
Costs $3,370,460 $7,255,120 $2,654,500 
Total Annual Cost $17,920,760 $16,545,040 $22,515,513 
Agency Costs 
versus Real-World 
Annual Costs 
(Competitive 
Market) -$4,594, 753 -$5,970,473 -

* Wyoming SIP SCR cost including AFUDC was $166,500,00 resulting in an Annualized Capital 
Cost of$15,839,145 and a Total Annual Cost of$19,209,605. The Wyoming SIP information 
presented above has been adjusted to reflect removal of an estimated $13,500,000 of AFUDC with 
the corresponding adjustment to Total Annual Cost for comparison purposes. 

As shown in Tables 4 and 5 above, see Attachment 3, when adjusted to exclude AFUDC 
as EPA argues should be done to eliminate flaws in the Wyoming RH SIP analyses, the 
Wyoming RH SIP cost basis aligns with EPA's RH FIP cost basis and both agencies 
understate the real-world costs that will be incurred on the Jim Bridger Units 3 and 4 
SCR projects. For that matter, even when including AFUDC, the Wyoming RH SIP cost 
basis aligns closely with the EPA's cost basis, with each agency again understating real
world costs for these projects. By extension, this real-world cost information for Jim 
Bridger Units 3 and 4 validates the methodology used by Wyoming to determine cost 
information for each of PacifiCorp's BART Units. This information clearly disputes 
EPA's claims in its RH FIP Action that Wyoming "did not properly or reasonably take 
into consideration the costs of compliance" and that its SCR cost analyses exceeded real
world industry costs and were flawed. Id. Similar information regarding Wyoming's 
control technology cost analyses completed in support of the Wyoming RH SIP will be 
presented separately in these comments. 

B. EPA Acted Illegally by Relying on "Emissions Reductions" as a Sixth BART 
Factor. 

EPA's RH FIP Action is also illegal, arbitrary, and capnc10us because it relies upon 
factors outside of the BART five-factor analysis. Nowhere in the five-factor analysis, or 
anywhere in the Appendix Y Guidelines, is there any support for EPA using an 
"emissions reduction" factor. But this is ex actly what EPA has done in its RH FIP 

23 Assumes capital recovery factor of9.44%; consistent with EPA Control Cost Manual 
Method information provided with these comments. 
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Action. For example, EPA cited "emission reductions" as the basis for the RH FIP BART 
NOx decisions for Dave Johnston Unit 3 (See 77 Fed. Reg. at 33,052), Wyodak (See 77 
Fed. Reg. at 33,055) and Laramie River (See 77 Fed. Reg. at 33,001), among others. In 
doing so, however, EPA failed to account for the fact that the regional haze program is 
not an emissions reduction program per se, but is a visibility improvement program. 

EPA's over-reliance on "emissions reductions" outside of the mandated BART factors 
has caused EPA to overstep the boundaries of the Regional Haze Program. 24 This is 
evidenced by the virtually non- existent visibility improvements associated with SNCR 
controls at Wyodak and Dave Johnston Unit 4 as required in EPA's RH FIP Action. 
Instead, EPA required these controls because of the associated emission reductions. 
Additionally, it is improper for EPA to reject Wyoming's BART determinations, which 
relied upon the proper balancing of all five BART factors, and replace those BART 
determinations with EPA's analysis, which relied upon factors outside the five-factor 
analysis, such as emissions reductions. (See e.g., 77 Fed. Reg. at 33,052.) Courts have 
held that when an agency relies on factors "which Congress has not intended it to 
consider," then such action is arbitrary and capricious. Arizona Public Service Co. v. US 
EPA, 562 F.3d 1116, 1123 (10th Cir. 2009). 

(6) EPA Improperly Proposed a RH FIP Based on an Incomplete and Flawed Five
Factor BART Analyses. 

On June 10, 2013, EPA published its re-proposed RHFIP that was purported to be based 
on new information that EPA claimed had come to light and that it needed to consider. In 
doing so, however, EPA only attempted to reconsider two of the five BART factors: ( 1) 
costs of compliance; and (2) modeled visibility impacts. EPA's own Appendix Y 
Guidelines do not support evaluating individual BART factors in a vacuum, and EPA's 
re-proposal should have considered all new information that was available for all five 
BART factors when proposing a new RH FIP. BART determinations are intended to be 
"composite" decisions, with many facts and data from each of the five BART factors 
playing a role in the ultimate BART determination. 25 EPA's proposal to cherry pick one 
or two BART factors as a reason for rejecting Wyoming's entire NOx BART 
determination for certain BART Units is arbitrary and capricious because it makes these 
one or two BART factors more important than any of the others, and also more important 
than the composite BART determination as a whole. It also disregards each of the five 
BART factors as Wyoming evaluated them and ignores the "weight and significance" of 

24 Additionally, EPA pays undue attention to the "health" issues in its RH FIP Action. 
For reasons it does not explain, EPA's RH FIP Action discusses the asserted health 
impacts of PM2_5, when health impacts are not part of the BART analysis. 77 Fed. Reg. 
at 33,024. The Regional Haze program is not a health-based program; rather, it is 
focused on aesthetics. 76 Fed. Reg. 81,728, 81,752 (noting that health issues are not 
considered "as part of the BART determination"). 
25 Cf 76 Fed. Reg. at 81,733; "We recognize the state's broad authority over BART 
determinations, and recognize the state's authority to attribute weight and significance to 
the statutory factors in making BART determinations." (emphasis added) 
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each factor alone, and in combination with the others, as Wyoming determined in its 
BART decisions. As a result, EPA's attempt to only re-evaluate two factors leads to a RH 
FIP proposal that is fatally flawed. The following addresses each of the five factors that 
Wyoming addressed in the Wyoming RH SIP, and that EPA should have addressed in 
EPA's RH FIP Action. 

A. First BART Factor - Costs of Compliance. 

I. EPA 's development and assessment of new information is flawed and 
inappropriate. 

In litigation concerning the deadline by whic h EPA must act on the Wyoming RH SIP 
and in its Motion to Modify Deadlines in Consent Decree in December 10, 2012, EPA 
states: 

"In response to EPA's solicitation of public comments on its proposed rule, a 
number of commenters challenged some of the cost and visibility information 
provided by owners of power plants on which EPA based its proposed action. 
These comments prompted EPA to undertake additional research in order to 
evaluate the commenters' contentions. EPA developed substantial new cost and 
visibility analyses for several of the units subject to emission controls under the 
regional haze requirements. EPA is still considering this new information. EPA 
believes that this new information is significant and the public, including the state 
of Wyoming and the owners of power plants subject to regional haze 
requirements, should have the opportunity to comment on the new information." 

A review of the "substantial new cost and visibility analyses" included by EPA in the 
record does not support EPA' s assertion that "this new information is significant." Rather 
EPA has simply provided a new set of cost estimates which are primarily based upon 
generalized industry information regarding the installation of post-combustion NOx 
controls, along with Google Earth satellite images available to anyone on the internet, 
that purportedly help assess the availability of space at each site to install retrofit 
emission controls. In short, the "new" information provided by EPA is not new at all, and 
in fact is entirely deficient for purposes of BART analyses when compared to the site
specific cost and other information prepared by utility industry experts that Wyoming 
utilized in its BART analyses. 

EPA's new cost information is in eluded in a report by Andover Technology Partners 
initially dated October 23, 2012, with an updated revision dated February 7, 2013 ( the 
"Andover Report"). 26 The Andover Report relies on algorithms in EPA's Integrated 
Planning Model ("IPM") to develop the total project capital costs for the SCR control 
systems. The IPM model is a multi-regional, dynamic, deterministic linear programming 
model used by EPA to evaluate the cost and emissions impacts of proposed policies to 

26 Andover Technology Partners, Review ofEstimated BART Compliance Costs for 
Wyoming Electricity Generating Units (EGUs), February 7, 2013. 
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limit emissions from the electric power sector. The input to the model is generic high
level costs for various air quality control systems that can be applied to the electric power 
sector on a system-wide basis with minimal unit-specific information. The IPM model is 
not appropriate for generating site-specific cost estimates to evaluate the cost 
effectiveness of BART projects because it does not account for those site-specific 
requirements that significantly impact overall project costs. As an example of the 
deficiencies in the Andover Report, the following items are not reasonably accounted for 
in the cost estimates, particularly for the Naughton Units 1 and 2 and Dave Johnston Unit 
3: 

Site Elevation: Algorithms in the IPM model were developed for a generic coal-fired 
power plant located at or near sea level. Site elevation can have as ignificant impact on 
control system sizing and design; thus elevation of the site must be considered separately 
and factored into the unit capacity (i.e. megawatts) accordingly due to its effects on the 
flue gas volume. PacifiCorp 's Wyoming BART Units are located at elevations ranging 
from approximately 5,000 to 7,000 feet above mean sea level ("MSL"). At this elevation, 
flue gas flows will be 20-3 0% higher than similarly sized units at MSL. The higher flue 
gas flow requires larger ductwork, larger reactors, and more robust support structures, 
and these items have a profound influence on the overall project cost. Wyoming had this 
information available in the Wyoming RH SIP; EPA failed to account for site elevation in 
its RH FIP Action. 

Site-specific Congestion and Construction Challenges: The IPM model applies a retrofit 
factor to account for the difficulty of fitting new BART equipment into the existing site 
configuration. The Andover Report states that site visits were not possible; thus, retrofit 
factors for Naughton Units 1 and 2, and Dave Johnston Unit 3 were determined based on 
a review of Google Earth images of the station. Accordingly, the Andover Report applied 
retrofit factors for the units that are highly subjective based on minimal site information. 
When preparing site-specific cost estimates, however site walkdowns must be conducted 
to evaluate the true complexity associated with the retrofit and assess specific 
modifications to the plant that would be required to overcome issues associated with 
congestion as well as difficulties associated with construction. Neither Andover nor EPA 
sought permission from PacifiCorp to visit the sites of the BART Units, nor did Andover 
explain it "wasn't possible" to do so. Both Sargent & Lundy ("S&L") and Babock and 
Wilcox ("B&W") have extensive experience with PacifiCorp's Naughton and Dave 
Johnston facilities. Just since 2005, S&L has been contracted by PacifiCorp to perform 
14 projects at Dave Johnston station and over 25 projects at Naughton station. These 
projects range from site evaluations, studies, detailed engineering, or functioning as 
PacifiCorp's Owner's Engineer for major environmental retrofit engineer, procure, and 
construct ("EPC") projects. From having conducted many walkdowns at these stations, 
S&L is very aware of site- specific congestion and construction challenges that would 
affect SCR installations at Naughton 1, Naughton 2, and Dave Johnston 3. Similar to 
S&L's site specific experience, B&W has recently completed major environmental 
retrofit EPC projects on Naughton Units 1 and 2 (wet scrubber additions) and Dave 
Johnston Unit 3 (dry scrubber and baghouse addition), making B&W uniquely positioned 
to offer budgetary cost estimates for further retrofits to those facilities with significant 
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first-hand knowledge. Wyoming had much of this information available in the Wyoming 
RH SIP; EPA failed to account for site-specific information in its RH FIP Action 

Missing Scope Items: Additional project-specific scope concerns (related to addition of 
SCR onsite) include limited capacity of the existing induced-draft ("ID") fans and 
auxiliary power system, as well as National Fire Protection Association ("NFPA ") related 
equipment reinforcement requirements. Larger, more powerful, ID fans may overload 
existing electrical systems, and the electrical systems may require significant 
modifications. Structural stiffening of the duct work, and equipment downstream of the 
boiler and upstream of the new ID fans may also be required by NFP A regulations to 
operate at more negative pressures due to the installation of the SCR. These types of costs 
are not generally reflected in the base case IPM cost algorithms, but they must be taken 
into consideration in the development of a project-specific cost estimate. Wyoming had 
this information available in the Wyoming RH SIP; EPA failed to account for this 
important cost information in its RH FIP Action. 

Owner's Costs: Worksheets attached to the Andover Report 27 show that Owner's Costs 
were inappropriately excluded from the Andover Report's capital cost estimate. Owner's 
Costs include a variety of non-financial costs incurred by the owner to support 
implementation of the air pollution control project. Owner's Costs are project-specific, 
but generally include costs incurred by the owner to manage the project, hire and retain 
staff to support the project, and costs associated with third party assistance associated 
with project development and financing. Owner's Costs include, but may not necessarily 
be limited to~ 

- site investigations (geotechnical, hydrology, etc.) for project design; 
- environmental permitting/approvals; 
- insurance during construction; 
- site security during construction; 
- transmission interconnection (if applicable); 
- fuel interconnection (if applicable); 
- owner's mobilization costs; 
- owner's project management and support staff; 
- insurance advisor; 
- labor relations consultant; 
- tax consultant; 
- financial advisor; 
- legal advisor; 
- market consultant; and 
- community relations/community outreach program. 

Owner's Costs are real costs that the owner will incur during the project and are typically 
included in cost estimates prepared for large air pollution control retrofit projects. In fact, 
U.S. EPA's Coal Quality Environmental Cost (CUECost) model includes Owner's Costs 

27 See, EPA-R08-0AR-2012-0026-0085 and -0087 for examples. 
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(or "Home Office" costs) in its air pollution control system cost estimating workbook and 
interrelated set of spreadsheets. 28 Wyoming had this information available in the 
Wyoming RH SIP; EPA failed to account for this important cost information in its RH 
FIP Action. 

Regional Labor: Regional labor concerns are not accounted for in the IPM model. 
Regional labor characteristics must be taken into consideration in a site-specific cost 
estimate to account for factors including labor availability, project complexity, local 
climate and working conditions. Because the Naughton and Dave Johnston facilities are 
in relatively remote locations, higher labor rates must be paid to attract the kind of skilled 
workers required to construct an SCR project. In addition, the locations are subject to 
extreme cold and wind that can result in significant productivity and construction 
challenges and delays, adding to the overall project cost. Wyoming had this information 
available in the Wyoming RH SIP; EPA failed to account for this important cost 
information in its RH FIP Action. 

As noted above, EPA's flawed analyses of incomplete "new" cost information directly 
resulted in EPA's proposed requirements for PacifiCorp to install SCR on Naughton 
Units I and 2 and Dave Johnston Unit 3. In contrast, to be responsive to EPA's request 
for additional information, PacifiCorp has solicited budgetary project-specific cost 
information from B&W, an active and uniquely positioned competitive market 
participant for SCR technology, for these same units. In conjunction with S&L's 
expertise, PacifiCorp has incorporated the site-specific budgetary cost information from 
B&W into updated EPA Control Cost Manual side-by-side comparisons with the 
Andover Report results to further demonstrate the inaccuracies in the new cost 
information developed by EPA. The following Tables 6 through 8 summarize the results 
of these comparisons, to these comments provides the detailed line-by-line cost manual 
method comparisons. It is important to note that PacifiCorp has utilized a 20-year 
remaining equipment life and has excluded AFUDC from the results in the following 
tables for comparison purposes. Remaining equipment life and AFUDC will be addressed 
separately in comments below. (See Attachment 4) 

28 See, Coal Utility Environmental Cost (CUECost) Workbook User's Manual Version 
1.0, prepared by Raytheon Engineers & Contractors, Inc. and Eastern Research Group, 
Inc., EPA Contract No. 68-D7-0001, Appendix B, pages B-3 and B-6. 
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Table 6 

Naughton Unit 1 SCR Cost Assessment 
Retrofit Factor versus Project Specific Assessment 

(20-vear life, excludes AFUDC) 
EPA Cost Manual Method EPA Cost Manual Method 

Andover PacifiCorp 
SCR Cost Assessment !PM/Retrofit Factor Approach Project Specific Approach 

Total Direct Annual Cost $1,820,054 $3,148,690 
Total Indirect Annual 
Cost $4,692,935 $8,855,555 
Total Annual Cost $6,504,803 $12,004,246 
Annual NOx Tons 
Removed 1,109 1, 109 
Cost Effectiveness 
($/ton) $5,867 $10,824 

Table 7 

Naughton Unit 2 SCR Cost Assessment 
Retrofit Factor versus Project Specific Assessment 

(20-vear life, excludes AFUDC) 
EPA Cost Manual Method EPA Cost Manual Method 

Andover PacifiCorp 
SCR Cost Assessment !PM/Retrofit Factor Approach Project Specific Approach 
Total Direct Annual Cost $1,597,635 $3,474,571 
Total Indirect Annual 
Cost $5,814,581 $8,802,316 
Total Annual Cost $7,959,487 $12,276,887 
Annual NOx Tons 
Removed 1,336 1,336 
Cost Effectiveness 
($/ton) $5,956 $9,189 
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Table 8 

Dave Johnston Unit 3 SCR Cost Assessment 
Retrofit Factor versus Project Specific Assessment 

(20-year life, excludes AFUDC) 
EPA Cost Manual Method EPA Cost Manual Method 

Andover PacifiCorp 
SCR Cost Assessment !PM/Retrofit Factor Approach Project Specific Approach 

Total Direct Annual Cost $2,398,216 $3,884,089 
Total Indirect Annual 
Cost $7,158,911 $9,601,020 
Total Annual Cost $9,562,381 $13,485,109 
Annual NOx Tons 
Removed 1,597 1,597 
Cost Effectiveness 
($/ton) $5,989 $8,444 

As demonstrated by the results in the tables above, EPA significantly understated costs 
per ton of pollutant removed. As such, EPA based its cost effectiveness conclusions on 
significantly inaccurate information. Before taking any final action on the proposed RH 
FIP, EPA must consider in its final BART analyses the additional cost information being 
provided by PacifiCorp. (See Attachment 4) 

2. EPA 's dismissal of owners costs and AFUDC is inappropriate. 

EPA states in its RH FIP Action: 29 

"For all control technologies, EPA has identified instances in which Wyoming's 
source-based cost analyses did not follow the methods set forth in the EPA Control 
Cost Manual. For example, Wyoming included an allowance for funds used during 
construction and for owners costs and did not provide sufficient documentation such 
as vendor estimates or bids." 

With respect to AFUDC, another utility ( OG&E) argued in a similar regional haze setting 
that: 

"AFUDC provides a way of measuring the real cost of interest over the construction 
period. AFUDC accounts for the time value of money associated with the distribution 
of construction cash flows over the construction period, which may be approximately 
18 months for an SCR project. TCI, as defined in the Control Cost Manual, includes 
all costs required to purchase equipment needed for the control system (purchased 
equipment costs), the costs oflabor and materials for installing that equipment (direct 
installation costs), costs for site preparation and building, working capital, and off-site 
facilities. 30 

29 See, 78 Fed. Reg. at 34,749 
3° Control Cost Manual, page 2-5. 
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A cost breakdown ofTCI (as defined above) is presented in several examples in the 
Control Cost Manual. For example, Table 1.4 (page 1-32 of Section 4 - NOx 
Controls) and Table 2.5 (page 2-44 of Section 4 - NOx Controls) therein explicitly 
identify AFUDC as component "E" of the TCI, where TCI = D + E + F + G + H + I, 
where: 

D = Total Plant Cost 
E=AFUDC 
F = Royalty Allowance 
G = Preproduction Cost 
H = Inventory Capital 
I = Initial Catalyst and Chemicals 

References 9 and 10 on page 2-38 of the Control Cost Manual explicitly include 
AFUDC as a cost component and reference two reports, by Shattuck and Kaplan, in 
support of its use. 31 32 The report by Shattuck was published in connection with an 
EPRI funded research project and cost estimating software for FGD retrofits. The 
report by Kaplan was published by the EPA, Air and Energy Engineering Research 
Laboratory, in collaboration with EPRI, the U.S. Department of Energy, and an 
industry technical advisory committee represented by seven major utility companies. 
These FGD cost studies were developed from the most comprehensive industry 
experience of the late 1980' s and early 1990' s. The EPA built upon this knowledge 
base and costing methodology in its publication of the Control Cost Manual in 2002. 
Thus, the Control Cost Manual allows the time value of money, measured by the real 
discount rate, to be incorporated into the cost estimate. 

Section 2.3.1 of the Control Cost Manual (Elements of Total Capital Investment) 
describes the need for TCI to include all expenditures incurred during the 
construction phase of the project, including direct costs, indirect costs, fuel and 
consumables expended during start-up and testing, and other capitalized expenses. 
The only items explicitly mentioned to be excluded are common facilities that already 
exist at the site. AFUDC is part of the expense that will be incurred with the 
installation of a large air pollution control system, and the accepted practice in the 
utility industry and by financial institutions is to treat AFUDC as a capitalized 
expenditure. This approach is recognized in publications by the U.S. Department of 
Energy - Energy Information Administration (DOE/EIA), such as the Annual Energy 
Outlook, 33 and in publications by the Electric Power Research Institute (EPRI), such 
as the Technical Assessment Guide. 34 As previously mentioned, the EPA clearly 

31 Shattuck, D. M., et al., Retrofit FGD Cost-Estimating Guidelines, Electric Power 
Research Institute, Palo Alto, CA (CS-3696, Research Project 1610-1), October 1984. 
32 Kaplan, N., et al., "Retrofit Costs of S02 and NOx Control at 200 U.S. Coal-Fired 
Power Plants," Pittsburgh Coal Conference, 1990. 
33 See, DOE/EIA-0383 (2011), March 2011. 
34 See, TAG Technical Assessment Guide, EPRI, page 2-15. 
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followed this approach in its studies ofretrofit costs of SO 2 and NOx in the years 
leading up to its publication of the Control Cost Manual. Furthermore, AFUDC has 
been included in several other coal-fired boiler BART determinations, and AFUDC is 
included as a line item in EPA's CUECost worksheets for FGD control systems. 35 In 
cases where the time value of money during the construction period would be 
significant ( e.g., projects with longer construction periods such as the installation of 
SCR or FGD), the Control Cost Manual clearly allows inclusion of AFUDC." 36 

PacifiCorp supports and adopts by reference OG&E's argument regarding including 
AFUDC in project cost estimates. Whether or not AFUDC is included in project cost 
estimates does not materially impact the results reached under the EPA Control Cost 
Manual method, its inclusion should not constitute a basis for EPA to reject Wyoming's 
entire cost assessments. Tables 9 through 11 provide comparisons of PacifiCorp's project 
specific EPA Control Cost Manual method results where AFUDC is excluded in one set 
of costs and is included in the other to demonstrate this point. Attachment 4 to these 
comments provides the detailed line-by-line Control Cost Manual method comparisons. 

Table 9 

Naughton Unit 1 SCR Cost Assessment 
Impact of AFUDC on Proiect Specific Assessment 

EPA Cost Manual Method EPA Cost Manual Method 
PacifiCorp PacifiCorp 

Project Specific Approach Project Specific Approach 
SCR Cost Assessment ( excludes AFUDC) (includes AFUDC) 

Total Direct Annual Cost $3,148,690 $3,368,040 
Total Indirect Annual 
Cost $8,855,555 $9,683,759 
Total Annual Cost $12,004,246 $13,051,799 
Annual NOx Tons 
Removed 1,109 1, 109 
Cost Effectiveness 
($/ton) $10,824 $11,769 
Effect of AFUDC on 
Cost Effectiveness 
($/ton) $945 

35 Coal Utility Environmental Cost (CUECost) Worksheets, prepared by Raytheon 
Engineers & Contractors, Inc. and Easter Research Group, Inc., EPA Contract No. 68-
D7-001. 
36 Docket EPA-R06- OAR-2010-0190 
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Table 10 

Naughton Unit 2 SCR Cost Assessment 
Impact of AFUDC on Proiect Specific Assessment 

EPA Cost Manual Method EPA Cost Manual Method 
PacifiCorp PacifiCorp 

Project Specific Approach Project Specific Approach 
SCR Cost Assessment ( excludes AFUDC) (includes AFUDC) 

Total Direct Annual Cost $3,474,571 $3,692,696 
Total Indirect Annual 
Cost $8,802,316 $9,625,894 
Total Annual Cost $12,276,887 $13,318,590 
Annual NO x Tons 
Removed 1,336 1,336 
Cost Effectiveness 
($/ton) $9,189 $9,969 
Effect of AFUDC on 
Cost Effectiveness 
($/ton) $780 

Table 11 

Dave Johnston Unit 3 SCR Cost Assessment 
Impact of AFUDC on Proiect Specific Assessment 

EPA Cost Manual Method EPA Cost Manual Method 
PacifiCorp PacifiCorp 

Project Specific Approach Project Specific Approach 
SCR Cost Assessment ( excludes AFUDC) (includes AFUDC) 

Total Direct Annual Cost $3,884,089 $4,122,064 
Total Indirect Annual 
Cost $9,601,020 $10,499,546 
Total Annual Cost $13,485,109 $14,621,610 
Annual NO x Tons 
Removed 1,597 1,597 
Cost Effectiveness 
($/ton) $8.444 $9156 
Effect of AFUDC on 
Cost Effectiveness 
($/ton) $712 

3. EPA 's dismissal of Wyoming's results due to lack of appropriate 
documentation such as vendor estimates or bids is inappropriate. 
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EPA' s RH FIP Action also is flawed because it failed to provide sufficient documentation 
such as vendor estimates or bids to validate its estimates. EPA attempts to justify its 

h b · 37 approac y statmg: 

"In our revised cost analyses, we have followed the structure ( emphasis added) of 
the EPA Control Cost Manual, though we have largely used the Integrated 
Planning Model cost calculations to estimate direct capital costs and operating 
and maintenance costs." 

EPA did not explain what it meant by following the "structure" of the manual, versus 
simply following the manual. By contrast, PacifiCorp solicited and incorporated vendor 
estimates into these comments. This new information, which EPA must incorporate into 
new BART analyses to the extent EPA issues a final RH FIP, validates the state of 
Wyoming's BART analyses cost of controls estimates. In addition, it further quantifies 
the inaccuracies in EPA's development and use of purported new information that in no 
way qualifies as vendor estimates, bids, or any type of site specific vendor information. 

B. Second BART Factor - Energy and Non-Air Quality Environmental 
Impacts of Compliance. 

EPA's RH FIP Action is also defective because EPA failed to evaluate the "energy" and 
"non-air quality environmental" factors for the BART Units. Therefore, even ifEPA 
were correct that Wyoming performed an improper BART analysis (which it is not) 
EPA's RH FIP Action is based upon an incorrect BART analysis because it fails to take 
into account this BART factor. 

Three types of energy impacts should be considered. These include the energy associated 
with operating the controls, the energy that must be provided when the unit is removed 
from service in order to install the controls, and most importantly to the state of 
Wyoming and its citizens, the energy that must be replaced when the emissions controls 
prescribed for a given unit are not economically justifiable and result in accelerated unit 

. d 1 38 retirements an rep acements. 

The latter scenario is of particular concern because the EPA has now proposed SCR 
controls for PacifiCorp's Naughton Unit 1, Naughton Unit 2 and Dave Johnston Unit 3. 
Unlike the Wyoming RH SIP, the EPA's RH FIP requires controls that are not expected 
to be justifiable and would result in accelerated unit retirements and replacements, 
potential natural gas conversions, and the associated costs and socio-economic impacts of 
removing major coal-fueled generation resources from service in areas of Wyoming that 
rely heavily on these facilities. 

37 78 Fed. Reg. at 34,749 
38 40 CFR 50 Appendix Y D.IV.h.5 
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EPA's five-factor analysis must include a thorough analysis of the system-wide energy 
impacts individual unit compliance requirements will have on the states within which 
PacifiCorp serves customers, including the impacts to local jobs and state and local 
economies surrounding the affected facilities. EPA' s analysis is incomplete and 
conclusions are flawed if these significant additional costs are not developed and 
considered. 

EPA's energy impacts assessment should include coordination with state regulators, 
environmental agencies and elected officials. As a regulated utility, PacifiCorp regularly 
engages with state regulators, environmental agencies and elected officials to ensure that 
its resource planning and ultimate compliance approaches align with the interests of 
customers in the states it serves. These same state bodies and elected officials should be 
consulted by EPA to ensure that EPA's RH FIP Action is properly assessed in light of the 
issues described above. 

As Powder River Basin Resource Council pointed out m its post-hearing brief filed in 
April 2013 before the Wyoming Public Service Commission in PacifiCorp's application 
filing to obtain approval for a Certificate of Public Convenience and Necessity to 
Construct Selective Catalytic Reduction systems on Jim Bridger Units 3 and 4, "it is 
evident that considering the cost and risk of these major environmental control projects 
up front, prior to installation, is a benefit to parties, ratepayers, and the public interest. 
These projects are significant undertakings - in some cases they are close to the financial 
equivalent of building new generation sources - and therefore they deserve a high level 
of scrutiny to ensure that the public's interests, and especially the specific financial 
interests of PacifiCorp ratepayers, are protected." 39 

PacifiCorp is required to obtain approval of its environmental plans and expenditures; 
regardless ofEPA's position, the utility regulatory commissions are required to find that 
the installation of emission controls are necessary, used and useful, and the least-cost, 
risk adjusted alternative to comply with environmental regulations. While it is likely 
parties will take the position on EPA's proposed action in this docket that stringent 
controls and emission rates should be installed as quickly as possible without regard to 
system impacts and cost, their positions in other dockets have been that PacifiCorp 
should not install emissions controls because doing so "result[ ed] in unnecessary capital 
expenses that were not the least cost alternative." 40 

39 See Powder River Basin Resource Council's Post-Hearing Brief in Wyoming Public 
Service Commission Docket No. 20000-418-EA-12 (RECORD NO. 13314) at: 
http://edocs.puc.state.or.us/ AD9EAE92- D6A8-4CO E-81 Dl
DB442CFB2244/Fina1Download/Downloadld
DCE8BAB12B5061CB4017455D76704E32/AD9EAE92- D6A8-4COE-81Dl
DB442CFB2244/efdocs/HBC/ue246hbc75023 .pdf 
40 See Sierra Club's prehearing brief in Oregon Public Utility Commission Docket UE 
246 at: http://edocs.puc.state.or.us/AD9EAE92 -D6A8-4COE-81Dl
DB442CFB2244/Fina1Download/Downloadld
DCE8BAB12B5061CB4017455D76704E32/AD9EAE92- D6A8-4COE-81Dl
DB442CFB2244/efdocs/HBC/ue246hbc75023 .pdf 
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EPA must consider that its proposed RH FIP will "result in significant economic 
disruption and unemployment" due to accelerated unit retirements and replacements, 
potential natural gas conversion and removing coal-fired units from service. 41 

C. Third BART Factor - Any Existing Pollution Control Technology in Use 
at the Source Must be Considered. 

In proposing the RH FIP based on its own BART analyses, EPA must evaluate current 
information, including all significant parameters that have changed since Wyoming 
completed its BART analyses. Specifically, EPA should take into account that, with the 
exception ofNaughton Unit 3, PacifiCorp has installed and fully implemented the BART 
controls required under Wyoming's RH SIP . Some of this information was not available, 
or conditions have substantially changed, since Wyoming completed the Wyoming RH 
SIP. Table 1 in the "HISTORY OF THE WYOMING RH SIP" section identifies the 
controls that have been installed at each of PacifiCorp's BART Units in Wyoming. 

EPA's RH FIP Action must take into account both the control equipment currently 
installed and operating on the BART Units as well as each unit's current emissions 
baseline. It is not appropriate for EPA to continue using a 2001- 2003 emissions baseline 
that does not recognize the controls that have been installed. This is particularly relevant 
because EPA partially rejected Wyoming RH SIP, and then conducted its own BART 
analyses in 2013 based on "new information." EPA is well aware of the controls that 
PacifiCorp has installed in compliance with the Wyoming RH SIP, and in fact, utilized 
recent NOx emission rates from PacifiCorp's units that are equipped with BART controls 
in order to identify appropriate SNCR rates in regard to its RH FIP Action. 

To properly assess the visibility and costs associated with adding additional controls, 
EPA's BART analyses must take into account the control equipment currently operating 
on these BART Units. Both the annual NOx emissions used in the cost effectiveness 
calculations and the hourly NOx emissions used in the visibility modeling must be 
corrected to reflect the LNB/OFA controls currently in service on PacifiCorp's BART
eligible units. 

D. Fourth BART Factor - The Remaining Useful Life of the Source. 

PacifiCorp submitted its BART studies to Wyoming in 2007, and the state completed its 
BART analyses during 2008. At that time the remaining useful life of all PacifiCorp 
BART Units was considered to be at least 20 years. Primarily due to EPA's delays in 
dealing with the Wyoming RH SIP, this assumed twenty-year life span is no longer a 
valid basis for certain units. EPA now must take into account the current useful life of the 
units, rather than the useful life assumed under Wyoming's BART analyses completed at 

41 78 Fed. Reg. at 34,749 
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a different point in time. Dave Johnston Unit 3 's current depreciable life ends in 2027 and 
the life for Naughton Units 1 and 2 ends in 2029. 

As a practical matter, the SCRs required under the RH FIP at Dave Johnston Unit 3 and 
Naughton Units 1 and 2 could not be installed until shortly before the end of 2018, due to 
the regulatory processes that apply to PacifiCorp's major investment decisions, as well as 
the associated permitting and competitive procurement timelines. Attachment 5 provides 
a general description of such a timeline. At that time, the useful life for Dave Johnston 
Unit 3 will be nine years, and for Naughton Unit 1 and 2 eleven years. EPA must use 
these shorter useful lives in its BART analyses. Tables 12 through 14 summarize the cost 
effectiveness results assuming the proper useful lives of these units, and Attachment 4 to 
these comments provides the detailed line-by-line cost manual method comparisons. 

Table 12 

Naughton Unit 1 SCR Cost Assessment 
Retrofit Factor versus Project Specific Assessment 

Remaining Depreciable Life Basis 
(excludes AFUDC) 

EPA Cost Manual Method 
Andover EPA Cost Manual Method 

!PM/Retrofit Factor PacifiCorp 
SCR Cost Assessment Approach Project Specific Approach 
Total Direct Annual 
Cost $1,820,054 $3,148,690 
Total Indirect Annual 
Cost $6,413,089 $12,510,995 
Total Annual Cost $8,233,143 $15,659,686 
Annual NOx Tons 
Removed 1,109 1, 109 
Cost Effectiveness 
($/ton) $7,424 $14,121 
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Table 13 

Naughton Unit 2 SCR Cost Assessment 
Retrofit Factor versus Project Specific Assessment 

Remaining Depreciable Life Basis 
(excludes AFUDC) 

EPA Cost Manual Method 
Andover EPA Cost Manual Method 

!PM/Retrofit Factor PacifiCorp 
SCR Cost Assessment Approach Project Specific Approach 
Total Direct Annual 
Cost $1,597,635 $3,474,571 
Total Indirect Annual 
Cost $7,945,865 $12,435,779 
Total Annual Cost $9,543,500 $15,910,351 
Annual NOx Tons 
Removed 1,336 1,336 
Cost Effectiveness 
($/ton) $7,143 $11,909 

Table 14 

Dave Johnston Unit 3 SCR Cost Assessment 
Retrofit Factor versus Project Specific Assessment 

Remaining Depreciable Life Basis 
(excludes AFUDC) 

EPA Cost Manual Method 
Andover EPA Cost Manual Method 

!PM/Retrofit Factor PacifiCorp 
SCR Cost Assessment Approach Proiect Specific Approach 
Total Direct Annual 
Cost $2,398,216 $3,884,089 
Total Indirect Annual 
Cost $11,135,336 $15,611,622 
Total Annual Cost $13,533,552 $19,495,711 
Annual NOx Tons 
Removed 1,597 1,597 
Cost Effectiveness 
($/ton) $8,474 $12,208 

Taking into consideration the remaining useful lives of these particular BART Units 
clearly demonstrates that EPA's current assessed cost effectiveness conclusions (whether 
using the Andover Report costs or PacifiCorp's updated information) do not support the 
installation of SCR on these units because they are not cost effective. To the extent EPA 
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needs to include firm retirement dates commensurate with the depreciable lives for 
purposes of finalizing the RH FIP, then PacifiCorp requests that EPA do so. 

E. The Fifth BART Factor - The Degree of Visibility Improvement which 
may Reasonably be Anticipated from the use of BART. 

Finally, EPA's RH FIP Action must appropriately consider new information provided by 
PacifiCorp and others associated with visibility modeling. In comments provided in 
response to EPA's first proposal, PacifiCorp presented substantial information supporting 
the need to use improved and updated versions of the computer models used to predict 
visibility impacts. In addition, PacifiCorp provided substantial information on the effects 
that the nitrogen oxides to nitrogen dioxide conversion rate and background ammonia 
concentrations have on modeled visibility impacts. EPA's RH FIP Action is not complete 
without taking into account this new information about visibility. In particular, given that 
EPA has re-proposed its RH FIP based on cost and visibility information from certain 
groups, EPA should analyze and incorporate PacifiCorp's data in the same way. 

Computerized air quality modeling plays two key roles in the regional haze program. 
First, unit-by-unit CALPUFF modeling is conducted to determine which BART-eligible 
units should be subject to BART 42

. Wyoming determined that a source modeled to 
impact a Class I area by more than 0.5 deciviews was subject to BART and required to 
conduct a BART analysis. 

The unit-specific CALPUFF modeling results that EPA uses in its RH FIP Action do not 
provide the degree of visibility improvement that can be reasonably anticipated from the 
use of BART at a specific unit. Regional models that take into account all emission 
changes from all emissions sources are used for this purpose. EPA's reliance on 
miniscule modeled visibility improvements conducted at individual BART Units ignores 
the fact that ( 1) such small visibility improvements are not perceptible to the human eye, 
(2) CALPUFF modeling results are unreliable, imprecise, and over-predictive, especially 
when older versions of the model are used, and (3) the modeled improvements occur over 
just a few days per year. In other words, although running the computer models does 
create a predicted visibility outcome, it does not provide an outcome that qualifies as 
"reasonably anticipated." 

EPA treats the results from computerized visibility modeling as being capable of 
accurately predicting visibility improvements down to the tenths or hundredths of a 
deciview (when one deciview is considered what is humanly perceptible). For example, 
EPA assumes that a difference ofO.l or 0.2 deciviews between its model results and 
Wyoming's model results is material. It is not. The reality is that these computer models, 
including CALPUFF, are relatively imprecise. The inherent problems and limitations of 
the computerized visibility modeling EPA used here should be considered as part of 
EPA's BART determinations, but were not. Outlined below are the problems and 

42 40 CFR Part 51 Appendix Y, III. How to Identify Sources "Subject to BART" 
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limitations with EPA's computerized modeling. EPA should redo its computer modeling, 
and reanalyze its modeling results, after taking these issues into account. 

i) EPA's 2001-2003 baseline over-predicts the modeled visibility impacts and 
improvements 

In its modeling, EPA created a baseline em1ss10n rate using the maximum 24-hour 
emission rate that occurred during the 2001-2003 period. This rate is then used in the 
CALPUFF models as if it occurs every hour of every day over the three-year period. 

Chart 1, which is specific to Naughton Unit 1, provides a visual comparison of the 
baseline rate used by EPA to predict the visibility impacts to the actual emissions from 
this unit over the three-year time period. Noting the significant over-projection of 
emissions over the entire time period, it is unrealistic to imply that the model can be used 
to identify the visibility impacts and in turn, the visibility improvements that may 
reasonably be anticipated. At a minimum, EPA must recognize that CALPUFF's results 
will over predict improvements and will not lead to result s that can be "reasonably 
anticipated" as compared to actual visibility improvement. 

CHART 1 

Naughton Unit 1 Hourly NOx Emission Rates Based on Daily Emissions 
January 2001 - December 2003 
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Similar charts for each of PacifiCorp's Wyoming units have been provided in Attachment 
6. 

In its BART determinations, Wyoming has balanced the modeling inputs and results 
against the criteria of what visibility improvement can be reasonably anticipated to occur. 
EPA's RH FIP Action, however, improperly focuses solely on the modeling results 
without accounting for whether its models reasonably anticipate the visibility impacts 
will occur. 

ii) EPA's use of 2001- 2003 historic emissions does not account for the controls 
that are currently installed and operating on PacifiCorp's units 

Any existing pollution control technology in use at the source must be considered 43
, and 

using historic emissions from a 10+ year old time period (2001-2003) to establish each 
unit's baseline emission rate is inappropriate. With the exception ofNaughton Unit 3 and 
Dave Johnston Unit 1 and Unit 2, from 2005-2012 Low NOx burners have been installed 
on every PacifiCorp coal-fueled unit in Wyoming. While EPA relies on recent historic 
unit emission data to predict and propose SNCR NOx emissions rates, it improperly fails 
to recognize that the baseline visibility modeling also must be based on the current hourly 
emission rates of the units. EPA has recognized the need to adopt baseline emissions that 
reflect the installation of existing pollution control equipment. 77 Fed. Reg. at 72,526; 78 
Fed. Reg. at 46,163. EPA should do so here. 

iii) EPA has relied upon modeling that is out of date and does not meet EPA's 
own requirements. 

Proper conclusions can be reached when evaluating the results of visibility modeling if 
one understands the limitations of the models, the characteristics and limitations of the 
inputs entered into the models, the capabilities of the model versions being used and then 
apply reasonable judgment to the results. Wyoming has conducted its RH SIP based on 
the modeling protocols and versions available at the time its RH SIP was completed. 
Because of this, there are limitations associated with the results obtained. However, in 
proposing its RH SIP, Wyoming has evaluated the model output with an understanding of 
the model's limitations. Wyoming then applied its judgment, as encouraged and required 
by EPA's guidelines and the CAA, which helped to mitigate the issues associated with 
models that over-predict the visibility improvement associated with BART controls being 
added. 

Contrary to this approach EPA interprets the modeling results as an "absolute" and 
unquestioningly accurate number that it then relies on in an attempt to justify costly 
BART controls that in reality will provide no perceptible visible benefit. EPA gives no 
consideration to the limitations of the models it uses. In the absence of using good 

43 40 CFR 51, Appendix Y. IV.A(2) 
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judgment to deal with over-predictive results, it is critical that EPA use the most up-to
date and scientifically accurate models available. The following comments are intended 
to provide insight into the limitations of specific models and encourage EPA to either 
recognize the limitations of the models that have been used in Wyoming or utilize the 
models that represent the best science available. 

PacifiCorp and Wyoming originally conducted CALPUFF modeling in 2006- 07 to 
determine which of PacifiCorp's units were "BART-eligible." In accordance with EPA 
guidance at the time, PacifiCorp and Wyoming used the CALPUFF model, Version 
5.71 la, with a background ammonia setting of2 parts per billion ("ppb") and Method 6 
of CALPOST. After this modeling was completed, EPA formally adopted CALPUFF 
Version 5.8 as the "approved version" of CALPUFF, and determined that Method 8 of 
CALPOST should be used. EPA also stated several times since 2007 that the background 
ammonia concentration used in CALPUFF modeling in the Intermountain West should 
be 1 ppb. 

Since the time PacifiCorp and Wyoming conducted its CALPUFF modeling in 2006- 07, 
air quality modeling has improved. Air modeling experts now have determined that 
CALPUFF version 6.42, with a variable ammonia background setting, updated chemistry 
module, and Method 8 of CALPOST are the "best" science when it comes to modeling 
for regional haze. However, EPA did not use the "best" modeling science in Wyoming, 
even when taking the extra time to re -propose its RH FIP based on new information. 
Instead, EPA used outdated and unreliable modeling techniques. 

EPA's reliance upon its outdated modeling method is arbitrary and capricious because 
EPA's modeling fails to meet EPA's own standards, ignores the best science, and does 
not account for CALPUFF's tendency to overestimate results (i.e., visibility 
improvements). 

I. EPA 's re-proposal, which was intended to update its conclusions based on 
new information, should have used the most recent version of CALPUFF, 
or at a minimum, should have used the version that EPA requires for other 
RH S!Ps. 

EPA has taken the position that CALPUFF Version 5.8 must be used for regional haze 
modeling. For example, in regard to the Arizona RH SIP, EPA recently stated as follows: 

"EPA relied on version 5.8 of CALPUFF because it is the EPA-a1mroved 
version promulgated in the Guideline on Air Quality Models ( 40 CFR part 51, 
Appendix W,section 6.2.1.e; 68FR 18440, April 15, 2003). Itwas also the 
approved version when EPA promulgated the BART Guidelines (70 FR 
39122, July 6, 2005). EPA updated the specific version to be used for 
regulatory purposes on June 29, 2007, including minor revisions as of that 
date; the approved CALPUFF modeling system includes CALPUFF version 
5.8, level 070623, and CALMET version 5.8 level 070623. At this time, any 
other version of the CALPUFF modeling system would be considered an 
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"alternative model", subject to the prov1s10ns of Guideline on Air Quality 
Models section 3.2.2(b), requiring a full theoretical and performance 
evaluation." 

77 Fed. Reg. 42,834, 42,854 (emphasis added). However, EPA's unit-specific CALPUFF 
modeling in Wyoming initially completed in April 2012 and redone in February 2013, 
used CALPUFF Version 5.71 la (originally released in 2004). (See Attachment 7, CH2M 
Hill Report on EPA Modeling Methods.) Version 5.71 la is nine years old, and several 
CALPUFF versions behind Version 5.8. While PacifiCorp believes the more modern and 
realistic CALPUFF Version 6.42 should be used (see below), at a minimum EPA must 
abide by its own position and use Version 5.8 in evaluating the Wyoming RH SIP, which 
it failed to do . According to EPA's own statements, EPA's chosen modeling results 
should be discarded because EPA used an improper "alternative model" in Wyoming. 

Moreover, EPA should have used the most recent version of CALPUFF (Version 6.42) in 
Wyoming because it produces more realistic and accurate results. ( See Attachment 8, 
Paine, B, Connors, J, "Response to Prehearing Statements: Martin Drake Power Plant 
Best Available Retrofit Technology Rulemaking Hearing," November 20, 2010.) Version 
6.42 contains needed refinements, such as a better "chemistry" module known as 
ISORROPIA (Version 2.1). Id. CALPUFF Version 6.42 is more accurate because, as the 
Federal Land Managers (FLMs) have noted, Version 5.8 does not have the required 
settings to perform the new Method 8 visibility analysis. ( See Attachment 9, March 21, 
2012 letter from Joe Scirie to Bill Lawson.) 

Additionally, CALPUFF Version 6.42 has been maintained by TRC and has had many 
bug fixes and enhancements not included in CALPUFF Version 5.8. Id. Most 
importantly, the previous chemistry modules used in Version 5.8 (and in the 5.71 la 
Version EPA used here) also have been shown to overestimate nitrate concentrations in 
Wyoming by a factor of 3 -4 and substantial improvements have been made to eliminate 
this over-prediction using the ISORROPIA module. Id.; ( see also Attachment 10, Scire, 
J., Strimaitis, D., and Zhong-Xiang Wu, "New Developments and Evaluations ofthe 
CALPUFF Model," March 14-16, 2012.) Despite all these advancements in modeling 
and modeling science, EPA conducted its modeling for its RH FIP Action in 2012 using 
the same (now outdated) CALPUFF version that PacifiCorp and Wyoming used 5 years 
ago, which has been shown to overestimate the visibility impacts and improvements by 
300% to 400%. 

Since 2012 EPA has taken an additional year to reconsider its initial FIP proposal. 
Disappointingly, EPA's RH FIP Action only considered using the outdated CALPUFF 
models rather than taking the opportunity to update the models to those that would 
represent the application of the best science available. 

2. EPA used a different background ammonia number for modeling than it 
requires of the states, and ignored current science on background 
ammonia. 
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Regional haze modeling - and the resulting predicted visibility improvement - is greatly 
influenced by the background ammonia number used in the model. ( See Exhibits 6 and 
8.) EPA improperly used a constant 2 ppb background ammonia number for the 
Wyoming BART modeling. EPA has not provided any scientific proof showing the 
constant 2 ppb ammonia number is appropriate for Wyoming . The 2 ppb ammonia value 
overestimates visibility improvement, contrary to the approach used by Wyoming Land 
Use, IWAQM Guidance, WRAP protocols, and elsewhere. (See Attachments 7, 8 and 
10.) 

WRAP recommended the use of 1 ppb of ammonia year round for states in the region to 
account for seasonal variability. EPA has required states to use 1 ppb of background 
ammonia when conducting regional haze modeling. 76 Fed. Reg. at 52,434 (New Mexico 
criticized for not using 1 ppb background ammonia). While PacifiCorp disagrees with 
this view, at a minimum EPA should follow its own guidelines and use 1 ppb of 
background ammonia when conducting CALPUFF unit-specific modeling. 

However, the "best" science requires the use of "variable ammonia" background 
numbers. IW AQM recommends 0.5 ppb for forest, 1 ppb for dry/arid lands and 1 Oppb of 
ammonia for agriculture/grassland. Given its geographic location and elevation levels, 
Wyoming undergoes seasonal swings of dry -hot summers and snow covered ground in 
the winter. Therefore, the use of a single ammonia concentration for the entire year in a 
state where the land use and land cover changes significantly between seasons results in 
overestimation of visibility improvements. (See e.g., Attachment 11, July 2, 2010 letter 
and attachment from Tri-State Generation to Colorado Air Pollution Control Division, 
discussing Mt. Zirkel area.) This is particularly true in winter when agricultural activity is 
minimal and meteorological conditions make visibility calculations particularly sensitive 
to ambient ammonia concentrations. (See Attachments 7 and 11.) EPA has approved the 
use of variable gaseous ammonia concentrations before, including the Addendum to 
Modeling Protocol for the Proposed Desert Rock Generating Station (ENSR, 2006), 44 

and should have used them when conducting the CALPUFF modeling for Wyoming . 

Sensitivity tests on ambient ammonia concentrations were performed by the Colorado 
Department of Public Health and Environment for an area in northwest Colorado. (See 
Attachment 8 and 11.) The analysis demonstrated that visibility calculations performed 
at Mount Zirkel Wilderness Area in northwest Colorado had limited impact when 
ambient ammonia concentrations were reduced from 100 to 1 ppb, but there was a 
significant reduction in visibility impacts when concentrations were further reduced to 
0.1 ppb. Given the evidence presented above, the use of the monthly varying ammonia 
would provide accurate estimates of visibility impacts from the PacifiCorp RH Units . 
EPA's failure to use the "best science," variable background ammonia in its modeling, is 
arbitrary and capricious. 

44 The modeling files containing the ammonia concentrations for the Desert Rock 
Generating Station can be found on the EPA website under the administrative record for 
the project (http://www.epa.gov/region9/air/permit/desert- rock/administrative.html). 
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Moreover, EPA Region 8 has admitted the validity of using "variable ammonia" for 
CALPUFF modeling . In its federal implementation plan for Montana, EPA used 
"variable ammonia" in its modeling. 77 Fed. Reg. at 57,867. ("As a result, we did not 
assume a constant level of ammonia as asserted by the commenter, and we did represent 
seasonal variability in ammonia concentrations. Additionally, EPA used the POSTUTIL 
program "with the Ammonia Limiting Method (ALM) to post -process the CALPUFF 
output to correct the assumption of constant ammonia availability in the model."). 

3. EPA used the wrong CALPOST Method. 

EPA made another modeling error in Wyoming when it used CALPOST 45 version 5 with 
Method 6. Federal Land Manager recommendations in 2000 (FLAG) recommended the 
use ofMethod 6 to determine visibility impacts from BART eligible sources. However, 
for any recent PSD application and BART modeling since 2010, EPA has requested that 
Method 8 be used for determining impacts on visibility at nearby class I areas. 

The previously preferred Method 6 simply computes background light extinction using 
monthly average relative humidity adjustment factors particular to each Class I area 
applied to background and modeled sulfate and nitrate. Six years after the development of 
Method 6 in 1999, EPA released enhancements to the background light extinction 
equations, which use the IMPROVE variable extinction efficiency formulation. These 
enhancements take into account the fact that sulfates, nitrates and organics and other 
types of particles have different light extinction coefficients. Also, the background 
concentrations at each Class I area have been updated by EPA to reflect natural 
background visibility condition estimates for each Class I area for each type of particle: 
ammonium sulfate, ammonium nitrate, organic matter, elemental carbon, soil, crustal 
material, sea salt and air molecules. Additionally, relative humidity adjustment factors 
have been tailored separately for: small particles, large particles, and to account for sea 
salt background concentrations. (See Attachment 7.) 

These new enhancements to the calculation method, called Method 8, greatly improve the 
accuracy of the estimated visibility impact. Method 8 was added to CALPOST in 2008 
and was adopted as the preferred option for determining impacts on visibility by the 
Federal Land Managers Air Quality Related Values Work Group (FLAG) guidance 
document in 2010 (FLAG 2010). The applicable background concentrations and relative 
humidity adjustment factors using Method 8 for each Class I area are identified in the 
FLAG 2010 manual. (See Attachment 7.) 

Despite this update to Method 8 in 2008 and the stated preference by the FLMs in 2010 
to use Method 8, EPA conducted the Wyoming BART modeling in 2012 using the long 
outdated and scientifically inferior Method 6. EPA's use ofMethod 6, and not Method 8, 
is arbitrary and capricious. EPA should have used Method 8, the "best" modeling science. 

45 CALPOST is a post-processing program with options for the computation of time
averaged concentrations and deposition fluxes predicted by the CALPUFF model. 
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In EPA's RH FIP Action, EPA made several errors concerning modeling, including 1) 
given the general inaccuracy in CALPUFF unit-specific modeling, not allowing 
Wyoming the deference accorded it under the CAA; 2) relying upon an outdated 
CALPUFF method of visibility modeling, contrary to EPA precedent; 3) violating the 
applicable modeling guidance, Appendix W, by not using the "best" science; 4) violating 
the Data Quality Act by not using the "best" science; and 5) failing to recognize the gross 
overestimations and internal inconsistencies in EPA's modeling approach. 

States are not only given great discretion in relation to modeling, they are encouraged by 
EPA guidance to apply the most realistic models. Contrary to its own guidance, EPA 
failed to do so. Appendix W, EPA's modeling guidance, demands that the "best" model 
should always be used. EPA failed to use the "best" model in Wyoming . Therefore, EPA 
failed to follow Appendix W's requirements. App. W.1.0.e ("(I)n all cases, the model 
applied to a given situation should be the one that provides the most accurate 
representation of atmospheric transport, dispersion, and chemical transformations in the 
area of interest."); App. W.1.0.d ("The model that most accurately estimates 
concentrations in the area of interest is always sought.") (emphasis added). EPA's 
outdated modeling approach fails to meet the requirements of Appendix W. 

iv) EPA's use of the maximum dV improvement that occurs during the 2001-2003 
period does not provide the degree of visibility improvement which may 
reasonably be anticipated from the use of BART. 

In its BART determinations, EPA relied on the maximum annual visibility impacts and 
improvements occurring during any given year of the 2001-2003 time period over which 
the models were run. Standard practice has been, and continues to be, to average the 
results over the three year period. (See e.g., 76 Fed. Reg. 16,168, 16,182 (approving the 
averaging of three different years in Oklahoma)). EPA's use of the maximum value is no 
more supportable than if a state or regulated source used the minimum annual value. 

Tables 15-25 below demonstrate the differences in the modeled visibility improvements 
when the standard method of using three-year averages is used rather than EPA's method 
of using the highest impacted year 46

. 

46 Although PacifiCorp disagrees with the results ofEPA's modeling, data for these 
tables come from EPA's spreadsheet "EPA-R08-2012-0026-0089 Feb 11, 2013 modeling 
results.xlsx" to demonstrate how using the average values vs. the maximum values 
should be considered in EPA's BART determinations. 
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Table 15 
Dave Johnston 1 

EPA Modeled Delta dV Improvements from EP A's Baseline, Wind Cave NP 
Based on 98th Percentile Results 

2001 
LNB/OFA 0.204 
SNCR 0.238 
SCR 0.299 

3-Year 
2002 2003 Average 
0.110 0.308 0.21 
0.138 0.352 0.24 
0.193 0.439 0.31 

Table 16 
Dave Johnston 2 

EPA Difference between 
Value EPA and Average 
0.31 0.10 
0.35 0.11 
0.44 0.13 

EPA Modeled Delta dV Improvements from EPA's Baseline, Wind Cave NP 
Based on 98th Percentile Results 

2001 
LNB/OFA 0.203 
SNCR 0.228 
SCR 0.274 

3-Year 
2002 2003 Average 
0.112 0.288 0.20 
0.139 0.333 0.23 
0.192 0.418 0.29 

Table 17 
Dave Johnston 3 

EPA Difference between 
Value EPA and Average 
0.29 0.09 
0.33 0.10 
0.42 0.12 

EPA Modeled Delta dV Improvements from EP A's Baseline, Wind Cave NP 
Based on 98th Percentile Results 

2001 
LNB/OFA 0.500 
SNCR 0.594 
SCR 0.791 
Improvement going 

0.291 
from LNB to SCR 

3-Year 
2002 2003 Average 
0.395 0.639 0.51 
0.473 0.758 0.61 
0.613 1.004 0.80 

0.218 0.365 0.29 

Table 18 
Dave Johnston 4 

EPA Difference between 
Value EPA and Average 
0.64 0.13 
0.76 0.15 
1.00 0.20 

0.37 0.07 

EPA Modeled Delta dV Improvements from EPA's Baseline, Wind Cave NP 
Based on 98th Percentile Results 

3-Year EPA Difference between 
2001 2002 2003 Average Value EPA and Average 

LNB/OFA 0.695 0.546 0.838 0.69 0.84 0.15 
SNCR 0.696 0.614 0.946 0.75 0.95 0.19 
SCR 0.815 0.737 1.213 0.92 1.21 0.29 
Improvement going 

0.001 0.068 0.108 0.06 0.11 0.05 
from LNB to SNCR 

Page 47 



EPA-R8-2014-0028860001469 

August 26, 2013 Comments 
Docket ID No. EPA-ROS-OAR-2012-0026 

Table 19 
Jim Bridger 1 

EPA Modeled Delta dV Improvements from EPA's Baseline, MtZirkel 
Based on 98th Percentile Results 

2001 
LNB/OFA 0.449 
SNCR 0.525 
SCR 0.724 
Improvement going 

0.275 
from LNB to SCR 

3-Year 
2002 2003 Average 
0.592 0.554 0.53 
0.694 0.651 0.62 
0.964 0.873 0.85 

0.372 0.319 0.32 

Table 20 
Jim Bridger 2 

EPA 
Value 
0.59 
0.69 
0.96 

0.37 

EPA Modeled Delta dV Improvements from EPA's Baseline, Mt Zirkel 
Based on 98th Percentile Results 

2001 
LNB/OFA 0.412 
SNCR 0.495 
SCR 0.714 
Improvement going 

0.302 
from LNB to SCR 

3-Year 
2002 2003 Average 
0.549 0.508 0.49 
0.654 0.612 0.59 
0.951 0.861 0.84 

0.402 0.353 0.35 

Table 21 
Jim Bridger 3 

EPA 
Value 
0.55 
0.65 
0.95 

0.40 

EPA Modeled Delta dV Improvements from EPA's Baseline, Mt Zirkel 
Based on 98th Percentile Results 

2001 
LNB/OFA 0.375 
SNCR 0.460 
SCR 0.688 
Improvement going 

0.313 
from LNB to SCR 

3-Year 
2002 2003 Average 
0.501 0.463 0.45 
0.608 0.569 0.55 
0.918 0.829 0.81 

0.417 0.366 0.37 

Table 22 
Jim Bridger 4 

EPA 
Value 
0.50 
0.61 
0.92 

0.42 

EPA Modeled Delta dV Improvements from EPA's Baseline, Mt Zirk el 
Based on 98th Percentile Results 

3-Year EPA 
2001 2002 2003 Average Value 

LNB/OFA 0.491 0.629 0.551 0.56 0.63 
SNCR 0.583 0.753 0.658 0.66 0.75 
SCR 0.834 1.011 0.939 0.93 1.01 
Improvement going 

0.343 0.382 0.388 0.37 0.39 
from LNB to SCR 
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Table 23 
Naughton 1 

EPA Modeled Delta dV Improvements from EPA's Baseline, Bridger Wilderness 
Based on 98th Percentile Results 

2001 2002 
LNB/OFA 0.835 0.675 
SNCR 0.985 0.793 
SCR 1.230 0.982 
Improvement going 

0.395 0.307 
from LNB to SCR 

3-Year 
2003 Average 
0.734 0.75 
0.866 0.88 
1.079 1.10 

0.345 0.35 

Table 24 
Naughton 2 

EPA Difference between 
Value EPA and Average 
0.84 0.09 
0.99 0.10 
1.23 0.13 

0.40 0.05 

EPA Modeled Delta dV Improvements from EPA's Baseline, Bridger Wilderness 
Based on 98th Percentile Results 

2001 2002 
Baseline -- --
LNB/OFA 0.969 0.788 
SNCR 1.148 0.922 
SCR 1.421 1.134 
Improvement going 

0.452 0.346 
from LNB to SCR 

3-Year 
2003 Average 

--
0.903 
1.063 
1.316 

0.413 

Table 25 
Wyodak 

--
0.89 
1.04 
1.29 

0.40 

EPA Difference between 
Value EPA and Average 

-- --
0.97 0.08 
1.15 0.10 
1.42 0.13 

0.45 0.05 

EPA Modeled Delta dV Improvements from EPA's Baseline Wind Cave NP 
Based on 98th Percentile Results 

3-Year EPA Difference between 
2001 2002 2003 Average Value EPA and Average 

Baseline -- -- -- -- -- --
LNB/OFA 0.192 0.207 0.242 0.21 0.24 0.03 
SNCR 0.282 0.321 0.376 0.33 0.38 0.05 
SCR 0.518 0.593 0.707 0.61 0.71 0.10 
Improvement going 

0.090 0.114 0.134 0.11 0.13 0.02 
from LNB to SNCR 

From a visibility perspective these small differences are irrelevant. However, because 
EPA relies on very small modeled differences in visibility to justify the addition of 
hundreds of millions of dollars of BART controls these differences become very 
significant. EPA's use of the maximum annual improvement rather than the average 
value in its BART determinations results in the use of inflated visibility impacts and 
over-estimated improvements. For example, if EPA were to make no other change in 
interpreting the modeling results other than use the average dV improvement rather than 
the maximum annual value, the incremental visibility impact between installing LNB 
technology and SCR at Dave Johnston Unit 3 drops from 0.37 dV to 0.29 dV. SCR 
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installation for this size of unit cannot be justified for a 0.37 dV improvement let alone a 
0.29 dV improvement. Yet EPA chooses to rely on the inflated improvement values in an 
attempt to justify the installation ofSCR on this unit. As a result, EPA's BART NOx 
determinations are flawed and invalid. Similar conclusions can be reached for the other 
units that EPA addresses in its FIP. 

v) EPA's use of the cumulative dV from several parks does not provide the 
degree of visibility improvement which may reasonably be anticipated from 
the use of BART. 

In its disapproval of Wyoming 's BART analyses, EPA uses an improper and illegal 
visibility analysis technique: the cumulative visibility analysis. 78 Fed. Reg. at 34,738. 
("Although the cost-effectiveness and visibility improvement are within the range of 
other EPA RH FIP actions, we find that the cumulative visibility improvement of 1.16 
deciviews for new LNBs with OF A plus SCR is low compared to the cumulative visibility 
benefits that will be achieved by requiring SCR at Dave Johnston Unit 3 (2.92 dv), 
Laramie River Unit 1 (2.12 dv), Laramie River Unit 2 (1.97 dv), Laramie River Unit 3 
(2.29 dv), Naughton Unit 1 (3.54 dv), and Naughton Unit 2 (4.18 dv).") (emphasis 
added). Clearly, EPA considered "cumulative visibility improvement" when it rejected 
Wyoming's BART NOx analyses and required SCR at Dave Johnston Unit 3 (78 Fed. 
Reg. at 34,778), Naughton Unit 1, and Naughton Unit 2. 78 Fed. Reg. at 34,782 ("In 
addition, the installation of SCR will also have substantial visibility benefits for other 
Class I areas, besides the most impacted area. The cumulative visibility improvement is 
3.54 dv for Unit 1 and 4.18 dv for Unit 2.") EPA's use of the cumulative visibility 
analysis is incorrect for several reasons. 

I. The EPA 's cumulative visibility analysis is deceptive, and unreliable. 

EPA fails to mention when presenting its cumulative visibility analyses that the modeled 
deciview improvements that are added together occur on different days, weeks, or even 
months. In spite of this, EPA adds together these disparate deciview improvements to 
arrive at a single deciview number as if that can somehow represent the true deciview 
improvements to be attained every day of the year at each of the Class I areas. See e.g. 
Tables 54 and 56, 78 Fed. Reg. at 34,782. This representation is totally false and 
deceptive. 

For example, if modeling for a given control projected a visibility improvement at Area 
A of 0.1 dv on January 1st, at Area B of 0.2 dv on January 15th, at Area C of 0.2 dv on 
January 30th, at Area D of 0.2 dv on February 2nd, at Area E of 0.2 dv on February 8th, 
and at Area F of O.ldv on February 16th, the "cumulative approach" would suggest a 1.0 
dv improvement ( the sum of all modeled improvements) could be attained at a Class I 
area. Because one deciview is considered the amount of visibility improvement 
perceptible to the human eye, the "cumulative approach" would suggest that the required 
technology would yield a perceptible visibility improvement. It is clear from this simple 
example, however, that the modeled control did not produce a perceptible visibility 
improvement at any of the Class I areas. In fact, based upon this example, the proposed 
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control would not result in a perceptible difference anywhere. Likewise, adding the 
numbers in Tables 47, 54, and 56 Fed. Reg. at 34,778 and 34,782 of EPA's proposed RH 
FIP leads to the impression that a perceptible visibility improvement will occur, when in 
reality none of the modeled visibility improvements would be perceptible to the human 
eye. 

2. EPA 's cumulative visibility analyses ignore the discretion given to States. 

The CAA provides that the States are to conduct the five-factor BART analysis of their 
stationary sources, which includes the determination of "the degree of improvement in 
visibility which may reasonably be anticipated to result from the use of such technology." 
42 U.S.C. § 749l(g)(2). EPA has stated that because "each Class I area is unique, ... 
States should have flexibility to assess visibility improvements due to BART controls by 
one or more methods, or by a combination of methods," and that "States should have 
flexibility when evaluating the fifth statutory factor (degree of visibility improvement)." 
70 Fed. Reg. at 39,107. When discussing visibility improvement in the Preamble, EPA 
made it clear that States are to determine the "weight and significance" of each of the five 
BART factors. "The State makes a BART determination based on the estimates available 
for each criterion, and as the CAA does not specify how the State should take these 
factors into account, the States are free to determine the weight and significance to be 
assigned to each factor." Id. at 39,123 (emphasis added); see also 77 Fed. Reg. 24,768, 
24,774 (Apr. 25, 2012) ("States are free to determine the weight and significance to be 
assigned to each (BART) factor."). 

Here, Wyoming reviewed and analyzed visibility modeling, and conducted an analysis of 
the "visibility improvement" BART factor. EPA ignored Wyoming's discretion, and is 
attempting to substitute its visibility analysis, including the deceptive and incorrect 
cumulative visibility analysis, for Wyoming's visibility analysis. 

3. EPA 's cumulative visibility analysis lacks support in the Regional Haze 
Rules. 

The BART rules provide no support for EPA's "summation of cumulative impacts" 
approach. Rather, the BART rules first make clear that the initial focus is expected to be 
on the "nearest Class I area" to the facility in question. 70 Fed. Reg. 39,104, 39,162 
(Sept. 6, 2005) ("One important element of the (modeling) protocol is in establishing the 
receptors that will be used in the model. The receptors that you (i.e., the state) use should 
be located in the nearest Class I area with sufficient density to identify the likely 
visibility effects of the source." (emphasis added)). The rules then indicate that it is 
appropriate to take account of impacts at not only the nearest Class I area but also 
impacts at other nearby Class I areas, not for the purposing of summing impacts at all of 
those areas, but rather for the purpose of"determin (ing) whether effects at those (other) 
areas may be greater than at the nearest Class I area." Id. ( emphases added). Critically, 
"(i)f the highest modeled effects are observed at the nearest Class I area, you (i.e., the 
state) may choose not to analyze the other Class I areas any further as additional 
analyses might be unwarranted." Id. ( emphasis added). 
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Admittedly, the BART rules do not preclude a state from taking into account, as part of a 
BART assessment for a given facility, visibility impacts projected to occur in two or 
more Class I areas that are attributable to that facility's emissions. However, nothing in 
the rules requires such an analysis, and as explained herein, such analyses are deceptive 
when used in a cumulative fashion. Wyoming 's visibility analyses should be upheld 
because Wyoming took "into consideration . . . the degree of improvement in visibility 
which may reasonably be anticipated to result from the use of' BART. 40 C.F.R. 
§ 51.308(e)(l)(ii)(A). Regardless ofEPA's empty statements to the contrary, EPA did not 
have the authority to disapprove Wyoming's visibility improvement analyses on the 
grounds that EPA prefers a different approach than the lawful and permissible approach 
taken by Wyoming. See Train v. Natural Res. Def Council, Inc., 421 U.S. 60, 79 (1975). 

4. The "Cumulative Approach" distorts the visibility improvement analysis 
and is not a useful tool 

Although EPA may prefer the use of the cumulative visibility analysis, there is no 
required, compelling, legal or even sound public policy reason for adopting such a 
methodology here. The metric by which visibility improvement is determined for 
purposes of assessing BART for a particular facility must reflect actual human perception 
of visibility . The terms "visibility impairment" and "impairment of visibility" are both 
defined by conditions (reduction in visual range and atmospheric discoloration) that are 
perceptible to the human eye. 42 U.S.C. §749l(g)(6). 

The "cumulative approach" has no tie to human perception because it adds together 
modeled improvement that different people may ( or may not) see at different places and 
different times, and then assumes the aggregate improvements can be perceived by all 
people at all places and at all times. In the end, the "cumulative approach" serves only to 
distort a BART analysis so it appears to justify expensive emission controls that do not 
improve visibility in any one Class I area to a degree that justifies the cost. It is 
unreasonable to assume that an individual can perceive visibility impacts in more than 
one Class I area simultaneously, or even within relatively short periods of time. Further, 
the "cumulative approach" incorrectly and arbitrarily multiplies the benefit that might be 
associated with emission limitations at a single source. 

Similarly, the arbitrary nature of this approach is illustrated by the fact that it would 
equate an accumulation of vanishingly small - indeed, merely theoretical - visibility 
"benefits" in several different areas with a much larger and plainly perceptible 
improvement in a single area. It cannot reasonably be asserted that visibility 
improvements that are imperceptible in each of several Class I areas can somehow be the 
equivalent of- or even deemed more significant than - a much larger and humanly 
perceptible improvement in a single area. 

The fallacy of the "cumulative approach" also can be illustrated by an analogy. If a 
weight loss drug company were to advertise that "A study shows 20 lbs. weight loss 
achievable in 30 days" by using its expensive drugs, it would be considered misleading if 
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the study was "cumulative," i.e. 100 people each lost 0.2 lbs. on the drug over 30 days. 
However, if the weight loss drug truthfully advertised "A study shows 100 people each 
lost 0.2 lb in 30 days," while truthful, it is doubtful that the product would be sold to 
people expecting to lose 20 pounds. Likewise, EPA adding up the small, modeled 
visibility improvements at a number of Class I areas does not magically result in 
improved visibility as perceived by the human eye in all such Class I areas or in any one 
Class I area. 

A modeled visibility benefit that no one can perceive and that is subject to arbitrary 
manipulation is not a real, quantifiable benefit. It is a fabricated value with no clear tie to 
the public interest that the CAA seeks to protect: human perception of visibility 
impairment in Class I areas. 

vi) EPA ignores the days per year of improvement identified in the models they 
use, leaving the impression that the modeled visibility improvement occurs 
continuously. 

In addition to improperly considering and weighing the magnitude of the modeled 
visibility impacts, EPA has improperly failed to account for the very few number of days 
of visibility impacts or the seasonal timing of when those few impacts occur. Table 26 
below, created for Dave Johnston Unit 3, identifies the number of days per year that have 
been modeled to impact the identified Class I area by 0.5 deciviews or more. Although 
EPA does not specifically identify the number of days that were modeled to be above 0.5 
dV in its FIP, the days were obtained by re-running EPA's models and model inputs. 

Table 26 

Dave Johnston Unit 3 
Wind Cave NP - Days Modeled with Impacts <0.5 dV 
Model Year 2001 2002 2003 AVG 
2001 - 2003 Baseline 22 21 24 22 
LNB/OF A - Cmrent Baseline 9 5 10 8 
SNCR 3 4 10 6 
SCR 1 0 2 1 

Days Above 0.5dV That Are Eliminated by adding the Identified Controls 
SNCR 6 1 0 2 
SCR 8 5 8 7 

As can be seen from the results in the table, prior to the installation ofLNB/OFA, EPA's 
models indicated that, on average, there would be 22 days per year where the impacts in 
Wind Cave National Park would be greater than 0.5 dV. The number of days impacting 
the park by more than 0.5 dV drops to eight days per year following the installation of the 
LNB/OFA, which is the current emissions configuration. EPA's proposed RH FIP 
Action, which requires the installation of SCR, will reduce the number of days that 
impact the park by< 0.5 dV from eight days to one day, just a seven day per year 
decrease. 
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Tables 27-30 provide similar information for the other units identified in EPA's RH FIP 

Table 27 

Dave Johnston Unit 4 
Wind Cave NP - Days Modeled with Impacts <0.5 dV 
Model Year 2001 2002 2003 AVG 
2001 - 2003 Baseline 31 24 26 27 
LNB/OF A - Current Baseline 7 9 12 9 

SNCR 7 7 9 8 
SCR 3 3 7 4 

Days Above 0.5dV That Are Eliminated by adding the Identified Controls 
SNCR 0 2 3 1 
SCR 4 6 5 5 

Table 28 

Naughton Unit 1 
Jim Bridger Wilderness Area- Da s Modeled with Impacts <0.5 dV 
Model Year 2001 2002 2003 AVG 
2001 - 2003 Baseline 42 26 33 34 
LNB/OF A - Current Baseline 17 11 13 14 
SNCR 10 8 10 9 

SCR 5 3 4 4 
Days Above 0.5dV That Are Eliminated by adding the Identified Controls 

SNCR 7 3 3 5 
SCR 12 8 9 10 

Table 29 

Naughton Unit 2 
Jim Bridger Wilderness Area - Days Modeled with Impacts <0.5 dV 
Model Year 2001 2002 2003 AVG 
2001 - 2003 Baseline 45 34 43 41 
LNB/OF A - Current Baseline 22 16 15 18 
SNCR 16 11 13 13 
SCR 10 6 9 8 

Days Above 0.5dV That Are Eliminated by adding the Identified Controls 
SNCR 6 5 2 5 
SCR 12 10 6 10 
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Table 30 

Wyodak* 
Wind Cave NP - Days Modeled with Impacts <0.5 dV 
Model Year 2001 2002 2003 AVG 
2001 - 2003 Baseline 41 38 37 39 
LNB/OF A - Cmrent Baseline 11 17 19 16 
SNCR 11 14 11 12 
SCR 0 3 8 4 

Days Above 0.5dV That Are Eliminated by adding the Identified Controls 
SNCR 0 3 8 4 
SCR 11 14 11 12 
* Additional modeling for Wyodak has not been completed using EPA' s revised model 
inputs. Data in this table on the modeling results included in Wyodak's Wyoming BART 
Application Analysis, AP-6043 page 32 

The LNB/OF A controls already installed on each BART-eligible unit in Wyoming ensure 
the 20% best days continue to be protected during this planning period. EPA's proposed 
FIP incurs millions of dollars of additional costs without moving the state any closer to 
being able to meet its reasonable progress goals. 

vii) EPA has improperly required additional visibility controls with little to no 
associated visibility improvement. 

A review of the unit-specific CALPUFF modeling results developed for the Mount Zirk el 
Wilderness Area provides a vivid example of the over-estimation of the visibility 
improvement that EPA is relying on to justify the installation of hundreds of millions of 
dollars in additional SCR controls. The following table summarizes the unit-specific 
CALPUFF visibility improvements that have been modeled for eight of PacifiCor p's 
coal-fired units in Colorado and Wyoming. The table identifies EPA's modeled ~dV 
improvements associated with reducing the NOx emissions from each unit's EPA NOx 
baseline to the NOx emissions associated with the installation of SCR: 
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Table 31 

EPA Modeled Improvements at Mount Zirkel for Eight of 
PacifiCorp Owned Facilities 

Facility Modeled ~dV Improvement 

Jim Bridger 1 0.80 
Jim Bridger 2 0.80 
Jim Bridger 3 0.80 
Jim Bridger 4 0.82 
Craig 1 1.01 
Craig 2 0.98 
Hayden 1 1.12 
Hayden 2 0.85 
Total Modeled Visibility 

7.18 
Improvement 

The unit specific CALPUFF modeling would indicate that adding SCR to these units 
would improve visibility in Mount Zirkel by over seven deciviews. 

However, the monitored data at Mount Zirkel tells a completely different story. Table 
32 47 below is a summary of the visibility impairment actually measured at the Mount 
Zirkel Wilderness area from 2001-2003. This is the same time period used in the 
CALPUFF models to develop the deciview impacts for each Wyoming BART -eligible 
unit and to project the visibility improvements associated with the addition of control 
devices. The ammonium nitrates values have been highlighted since the contribution 
associated with nitrates is what is of interest in this evaluation. 

47 The table compares the monitored light extinction with deciviews so that the monitored 
impacts can be properly compared to the modeled results. In order to develop the 
deciview impact of each parameter, the light extinction associated with each parameter 
was removed one parameter at a time and the resulting dV impact calculated. The 
difference between the total impact and this value provides the dV improvement that is 
associated with completely removing the specified parameter. The relationship between 
light extinction and deciviews is: Deciview ( dV) = 10 x ln (bext(Mm- 1)/10). 
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Table 32 

Mount Zirkel Wilderness Area - 2001-2003 Reconstmcted Extinction Values 
MOZI 1 Monitoring Data - 20% Worst Visibility Days 48 

Deciview 
Improvement if 

bext Parameter is 
Parameter Mm-1 % Of Total bext Completely Removed 

Ammonium Nitrate 2.3 8.9% 0.94 

Ammonium Sulfate 5.5 21.4% 2.41 

Course Material 3.6 14.0% 1.51 

Elemental Carbon 2.0 7.8% 0.81 

Organic Material 11.3 43.9% 5.79 

Sea Salt 0.0 0.1% 0.01 

Soil 1.0 3.9% 0.40 

Total Impact 25.7 100.0% 9.45 

Looking at the 3-year average results, and assuming that the nitrates associated with the 
emissions from all sources (not just the BART-eligible EGUs) are completely eliminated, 
only a 0.94 deciview improvement would be expected. EPA attempts to justify over a 
billion dollars in controls at eight PacifiCorp Units by assuming more than 7 deciviews of 
improvement could be obtained from these eight units when the actual monitored data 
indicates that only a 0.94 dV improvement would be possible if all nitrate was removed 
from all sources. In essence, EPA's RH FIP Action fails to recognize that, given the 
monitored nitrate impacts, the modeled visibility impacts are obviously grossly 
exaggerated. For this reason alone, EPA should withdraw its RH FIP and approve the 
Wyoming RH SIP in total. 

Moreover, in its RH FIP Action, EPA ignores Wyoming's discretion to consider, and 
account for in its BART determinations, the admitted "overestimation" of CALPUFF 
results. As EPA itself has stated, Wyoming should be free to make its own judgment 
about which modeling approaches are valid and appropriate. 

Determining "visibility improvement" for regional haze program purposes is challenging, 
and extreme caution must be exercised when conducting visibility-related modeling and 
interpreting the modeling results. Modeling mistakes and misinterpretation of the data 
can lead to poor decision-making with expensive consequences. 

The unit-specific CALPUFF modeled visibility impacts on the Grand Canyon from the 
former Mojave power plant are another example ofhow CALPUFF can incorrectly 
attribute visibility impacts. For years, computerized models (the same CALPUFF model 
used in Wyoming) showed that closing the Mojave power plant would improve visibility 
by 5% or more. (See Attachment 12, Terhorst, J., Berkman, M., "Effect of Coal -Fired 

48 http://vista.cira.colostate.edu/dev/web/AnnualSummaryde v/Composition.aspx 
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Power Generation on Visibility in a Nearby National Park," Atmospheric Environment 
(2010), page 15.) The CALPUFF unit-specific models, however, were wrong. Mojave 
was closed in 2005, but scientists "found virtually no evidence that the (Mojave) closure 
improved visibility in the Grand Canyon; or, equivalently, that the plant's operation 
degraded it." Id. at 14 . These same scientists believed that the Mojave study raises 
"questions about the reliability of CALPUFF." Id. at 15. Likewise, EPA should question 
its use of CALPUFF unit-specific modeling results in Wyoming. 

viii) EPA is not affording Wyoming's BART decisions the proper deference when 
it comes to the modeling and applying the modeling results. 

The CAA provides that the states are to conduct the five-factor BART analysis of their 
stationary sources, which includes the determination of "the degree of improvement in 
visibility which may reasonably be anticipated to result from the use of such technology." 
42 U.S.C. § 749l(g)(2). EPA explained that "we must permit States to take into account 
the degree of improvement in visibility that would result from imposition of BART on 
each individual source when deciding on particular controls." 70 Fed. Reg. 39,107, 
39,129. Additionally, EPA has stated that because "each Class I area is unique, ... States 
should have flexibility to assess visibility improvements due to BART controls by one or 
more methods, or by a combination of methods," and that "States should have flexibility 
when evaluating the fifth statutory factor." 70 Fed. Reg. at 39,107 (emphasis added). 
Wyoming exercised that discretion here, but, once again, EPA failed to grant it the proper 
deference. 

1. EPA failed to allow Wyoming to account for CALPUFF's overestimation 
of NO x impacts. 

EPA recognized that states are accorded significant "modeling" discretion because 
CALPUFF chronically overestimates modeled visibility improvements. The Preamble 
recognizes that states can make judgments regarding the use of modeling results due to 
the very real problems with CALPUFF. 

At a minimum, CALPUFF can be used to estimate the relative impacts ofBART
eligible sources. We are confident that CALPUFF distinguishes, comparatively, 
the relative contributions from sources such that the differences in source 
configurations, sizes, emission rates, and visibility impacts are well-reflected in 
the model results. States can make judgments concerning the conservativeness or 
overestimation, if any, of the results. 

We understand the concerns of commenters that the chemistry modules of the 
CALPUFF model are less advanced than some ofthe more recent atmospheric 
chemistry simulations. To date, no other modeling applications with updated 
chemistry have been approved by EPA to estimate single source pollutant 
concentrations from long range transport. In its next review of the Guideline on 
Air Quality Models, EPA will evaluate these and other newer approaches and 
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determine whether they are sufficiently documented, technically valid, and 
reliable to approve for general use. In the meantime, as the Guideline makes clear, 
States are free to make their own judgments about which of these or other 
alternative approaches are valid and appropriate for their intended applications . 

70 Fed. Reg. at 39123 (emphasis added). As the Mojave power plant study illustrates, 
there are serious questions about CALPUFF's credibility. (See Exhibit 4.) The Mojave 
study suggests that, at a minimum, visibility improvements modeled by CALPUFF may 
be greatly overstated. As EPA stated in the Arizona RH FIP, the "Terhorst & Berkman 
study cited by the commenter is worthy of consideration as the Regional Haze program 
evolves ... " 78 Fed. Reg. at 72,534. 

EPA's own studies document that CALPUFF overstates results. In a May 2012 study of 
CALPUFF, an EPA sponsored study found "the current and past CALPUFF model 
performance evaluations were consistent with CALPUFF tending to overestimate the 
plume maximum concentrations and underestimate plume horizontal dispersion." 
Documentation of the Evaluation of CALPUFF and Other Long Range Transport Models 
Using Tracer Field Experiment Data, May 2012, EPA-454/R-12-003, page 29. The study 
also recognized that modeling results were widely variable, depending on the options 
used, and that such variability is "not a desirable attribute for regulatory modeling." Id. 
at I I; see also page 18 (."By varying CALMET inputs and options through the range of 
plausibility, CALPUFF can produce a wide range of concentrations estimates."). 
Therefore, EPA's own recent studies suggest CALPUFF overestimates results and, 
therefore, its results should not be accorded scientific precision. Problems with 
CALPUFF unit-specific modeling reliability in Wyoming, and its tendency to grossly 
overestimate results, are discussed in the succeeding section below. 

ix) EPA's modeling was inadequate and reliance on the modeling violates The 
Data Quality Act. 

EPA's modeling for its RH FIP Action was inadequate for all the reasons stated above. 
Therefore, EPA's RH FIP Action violates the Information Quality Act 49 and the 
implementing guidelines issued, respectively, by the U.S. Office of Management and 
Budget (OMB) 50 and the EPA which require information disseminated by EPA to be 
accurate, complete, reliable and unbiased. 51 The Act and EPA Information Quality 
Guidelines place a heightened standard on "influential" information, 52 including 

49 Section 515( a) of the Treasury and General Government Appropriations Act for Fiscal 
Year 2001, P.L. 106-554; 44 U.S.C. §3516 
50 OMB Guidelines for Ensuring and Maximizing the Quality, Objectivity, Utility, and 
Integrity oflnformation Disseminated by Federal Agencies (hereinafter "OMB 
Guidelines"), 67 Fed. Reg. 8,452 (Feb. 22, 2002). 
51 OMB Guidelines 8,453. 
52 EPA Guidelines define "influential," when used in the phrase "influential scientific, 
financial, or statistical information," as information that "will have or does have a clear 
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scientific information regarding health, safety or environmental risk assessments. EPA's 
inaccurate and incomplete visibility modeling is by definition "influential," because EPA 
could "reasonably determine that dissemination of the information will have or does have 
a clear and substantial impact on important public policies or important private sector 
decisions," such as the BART NOx determinations in EPA's RH FIP. OMB Guidelines at 
8455. Therefore, this "influential" information must be based on best available science 
and data and supporting studies must be conducted in accordance with sound objective 
scientific practices and methods. EPA Information Quality Guidelines at 22. As 
explained above, EPA did not use the "best available science and data" when conducting 
its modeling in Wyoming . 

EPA's Guidelines implementing the Information Quality Act expressly contemplate the 
correction of information disseminated by EPA that falls short of the "basic standard of 
quality, including objectivity, utility, and integrity," established by either EPA's own 
Guidelines or those issued by OMB . PacifiCorp herein seeks correction to a number of 
errors and omissions in EPA's RH FIP Action with regard to CALPUFF modeling 
PacifiCorp requests that EPA withdraw its RH FIP until these issues are resolved. 53 

x) EPA's Modeling Approaches are Inconsistent 

EPA rejected Oklahoma's visibility analyses which "relied upon pollutant specific 
modeling to evaluate the benefits from the use of available S02 emission controls." 76 
Fed. Reg. 81,728, 81,740. Rather, EPA modeled in Oklahoma "all visibility impairing 
pollutants to fully assess the visibility improvement anticipated from the use of controls." 
Id. EPA argued this modeling took into account "the complexity of atmospheric 
chemistry and chemical transformation among pollutants." Id. In Wyoming, EPA noted 
that Wyoming provided "visibility improvement modeling results that combine(d) the 
visibility improvement from NOx, PM and S02 control options" and that "EPA could not 
ascertain what the visibility improvement would be from an individual NOx or PM 
control option." 77 Fed. Reg. at 33,031. EPA appears to take contrary positions m 
Oklahoma and Wyoming. EPA's inconsistent positions are arbitrary and capricious. 

In EPA's RH FIP Action, the alleged "visibility improvements" for DJ 3 and 4, Naughton 
1 and 2, and Wyodak do not justify "overruling" the State's discretionary BART NOx 
determinations. EPA found that SCR provided only a 0.36 ~dV incremental visibility 
improvement for DB, using EPA modeling, with an incremental cost of$7,163.00. 78 
Fed. Reg. 34,777-78. EPA failed to justify in its proposed rule how a 0.36 ~dV 
improvement, or approximately one-third that humanly detectible, justifies the 
tremendous cost of SCR. Likewise, EPA found that installing SNCR at DJ 4 results in an 
incremental 0.11 ~dV improvement over Wyoming's BART determination at an 

and substantial impact (i.e., potential change or effect) on important public policies or 
private sector decisions." EPA Information Quality Guidelines at 19. 
53 EPA should treat PacifiCorp' s public comments herein as a formal "Request for 
Correction" pursuant to the EPA Information Quality Guidelines at 32 because the EPA's 
Proposed RH FIP Proposal is open for Public Comment. 
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incremental cost of$4,655. 78 Fed. Reg. 34,781-82. The alleged incremental visibility 
benefit ofinstalling SNCR atWyodak is0.12 ~dV atan incremental cost of$3,725. 78 
Fed. Reg. 34,784-85. EPA provides no justification for requiring such tremendous costs 
for such an inconsequential visibility improvement that likely falls within CALPUFF's 
margin of error. However, these alleged "visibility improvements" do not justify 
requiring SCR and SNCR for BART, particularly when the air quality model's 
("CALPUFF'S) propensity to exaggerate visibility improvements is considered . (See 
Section 6.) 

EPA has determined in other states that visibility improvements greater than those used 
to justify SNCR at Wyodak are too small or inconsequential to justify additional 
pollution controls. (See 77 Fed. Reg. 24,794 (0.27 dV improvement termed "small" and 
did not justify additional pollution controls in New York); 77 Fed. Reg. 11,879, 11,891 
(0.043 to 0.16 ~dV improvements considered "very small additional visibility 
improvements" that did not justify NOx controls in Mississippi); 77 Fed. Reg. 18,052, 
18,066 (agreeing with Colorado's determination that "low visibility improvement (under 
0.2 ~dV)" did not justify SCR for Comanche units)) Tellingly , the "low visibility 
improvements" that Colorado found at the Comanche units not to justify post-combustion 
NOx controls -- as agreed to by EPA -- were 0.17 and 0.14 ~dV. 77 Fed. Reg. at 18,066. 

In Montana, where EPA issued a RH FIP directly, it found that a O .18 ~dV improvement 
to be a "low visibility improvement" that "did not justify proposing additional controls" 
for S0 2 on the source. 77 Fed. Reg. 23,988, 24,012. Here, EPA's actions requiring 
additional NOx controls based on little-to-no additional visibility improvement are 
arbitrary and capricious, especially when EPA did not require additional NOx controls in 
other states based on similar visibility improvements. This is particularly true in Montana 
where EPA had direct responsibility for the regional haze program. 

Moreover, the modeled visibility improvements for the Jim Bridger units resulting from 
the requirement to install SCR (as BART under the EPA RH FIP Action and as part of 
the LTS under the Wyoming RH SIP) are too small to justify the overall expense of 
requiring these controls, as are the less than 0.5 ~dV visibility improvements for 
Naughton Units 1 and 2 at an incremental cost of approximately $7,000. EPA has upheld 
state BART discretion in other instances of high incremental cost and low incremental 
visibility improvement. See 76 Fed. Reg. 80754, 80,757 (Kansas); Spending hundreds of 
millions of dollars for imperceptible visibility changes does not meet the intent, or 
purpose, of the regional haze program. 

(7) "Combustion Controls" are BART, as Explained by EPA's Guidance and 
Applicable Regional Haze Rules. 

A. NOx BART Controls for The Subject Units are Combustion Controls. 
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EPA's RH FIP Action is improper because it requires post-combustion NOx controls as 
BART, when EPA guidelines make clear that only combustion controls for NOx are 
contemplated. (See e.g. 77 Fed. Reg. at 33,053.) EPA's Preamble and other guidance 
confirm that the combustion controls of LNBs and OF A (in some form) are "BART 
technology" for the BART Units. In the Preamble and the Regional Haze Rules, EPA 
stated that, except for cyclone boilers, the "types of current combustion control 
technology options assumed include low NOx burners, over-fire air, and coal reburning ." 
70 Fed. Reg. 39,134; see also 39,144 ("For all other coal-fired units, our analysis 
assumed these units will install current combustion control technology.") ( emphasis 
added). In fact, in the Technical Support Document used to develop the presumptive 
BART NOx emissions limits, EPA explained that the "methodology EPA used in 
applying current combustion control technology to BART -eligible EGUs" included 
applying "a complete set of combustion controls. A complete set of combustion controls 
for most units includes a low NOx burner and over-fire air." ("Technical Support 
Document, Methodology for Developing NOx Presumptive Limits," EPA Clean Air 
Markets Division, pg. 1 (dated June 15, 2005) (emphasis added)). 

EPA's Preamble and Appendix Y identify post-combustion controls for NOx, such as 
SCR and SNCR, as "BART technology" for only "cyclone" units. EPA made it clear that 
for "other units, we are not establishing presumptive limits based on the installation of 
SCR." 70 Fed. Reg. 39,136 (emphasis added). Therefore, EPA's presumptive "BART 
technology" is LNBs and some type of OF A. EPA further elaborated in the Preamble on 
SCR costs, stating that although "States may in specific cases find that the use of SCR is 
appropriate, we have not determined that SCR is generally cost-effective for BART 
across unit types." Id. ( emphasis added); see also 40 C.F.R. Part 51, Appendix Y, 
Section IV.E.5. Because EPA improperly requires post-combustion controls in its RH 
FIP Action, EPA should withdraw this requirement and approve the Wyoming RH SIP. If 
EPA desires to impose post-combustion controls as BART NOx, it must first amend 
Appendix Y through a proper rulemaking procedure. 

B. Post Combustion Controls Are Not Cost Effective Or Required. 

EPA's RH FIP Action also is improper because it assumes BART NOx controls over 
$5,000 per ton are "cost effective." (See e.g., 77 Fed. Reg. at 33,053.) Appendix Y, on 
the other hand, states that BART NOx control costs per ton above $1,500 are not "cost 
effective." In the Preamble, EPA suggests that 75% of the EGUs would have BART 
NOx removal costs between $100 and $1,000 per ton, and almost all of the remaining 
EGUs could install sufficient BART NOx control technology for less than $1,500 per 
ton. 54 EPA also recognized in the Preamble that SCR was generally not cost effective for 

54 "The limits provided were chosen at levels that approximately 75 percent of the units 
could achieve with current combustion control technology. The costs of such controls in 
most cases range from just over $ 100 to $ 1000 per ton. Based on our analysis, however, 
we concluded that approximately 25 percent of the units could not meet these limits with 
current combustion control technology. However, our analysis indicates that all but a 
very few of these units could meet the presumptive limits using advanced combustion 
controls such as rotating over fire air ("ROF A"), which has already been demonstrated on 
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EGUs, except for EGUs with cyclone boilers (where the cost per ton was less than $1,500 
per ton, with an average of $900 per ton). 70 Fed. Reg. at 39,135- 36. Based upon EPA's 
Preamble, BART NOx control technology that costs more than $1,500 per ton should not 
be considered "cost effective." Here, EPA found BART NOx controls with a "cost 
effectiveness" number much more than $1,500 per ton to be "cost effective." 77 Fed. 
Reg. at 33,053. Therefore, EPA should withdraw its RH FIP Action. 

(8) EPA 's RH FIP Action is Arbitrary Because it Employs a "Reasonable Progress" 
Test For DJ 1 & 2 that is not used for other Wyoming Sources or For Sources in 
other States 

Additional evidence ofEPA's failure to give Wyoming the proper deference relates to DJ 
1 & 2 and the reasonable progress factors. EPA acknowledged that, for a Reasonable 
Progress analysis, only four factors must be analyzed. (See 78 Fed. Reg. at 34,763.) 
Indeed, the Clean Air Act clearly requires only four factors be analyzed . 42 U.S.C. § 
749l(g)(l). 55 EPA employed the four-factor Reasonable Progress analysis for the other 
two Wyoming Reasonable Progress sources: oil and gas sources and the Mountain 
Cement Company plant. 56 Id. at 34,763- 4 and 34,765-6. EPA has approved other RH 
SIPs where the state employed this same four-factor analysis, including Nevada. (See 77 
Fed. Reg. 36,044, 36,070; see e.g. 77 Fed Reg. 20,894, 20,934 ("As we have noted, our 
regulations require consideration of four factors in reasonable progress determinations; 
visibility improvement is not one of the specified factors.")) Also, EPA has approved 
other RH SIPs where the state is not meeting the Uniform Rate of Progress, but has 
determined that no Reasonable Progress controls are required for the initial planning 
period. (See 77 Fed. Reg. 30,248, 30,256-57; RH SIP Approval for Idaho). 

Here, EPA admitted that Wyoming "provided four-factor analyses that evaluated the 
required factors" for DJ 1 & 2. 78 Fed. Reg. 34,785. However, EPA decided to do its 
own cost analyses and found it is "also appropriate to consider a fifth factor for these 

a variety of coal-fired units. Based on the data before us, the costs of such controls in 
most cases are less than$ 1500 per ton." 70 Fed. Reg. at 39,135. 
55 "[I]n determining reasonable progress there shall be taken into consideration the costs 
of compliance, the time necessary for compliance, and the energy and non-air quality 
environmental impacts of compliance, and the remaining useful life of any existing 
source subject to such requirements." 42 U.S.C.§ 749l(g)(l). 
56 For both the oil and gas sources and the Mountain Cement Company plant, EPA 
disagreed with Wyoming's reasonable progress analysis and found "cost effective" NOx 
controls could be employed, but EPA did not require those NOx controls because the 
costs were "not so low that we are prepared to disapprove the State's conclusion in the 
reasonable progress context." Id. at 34,765 and at 34,766. EPA does not differentiate 
PacifiCorp's DJ Units 1 & 2 from the oil and gas sources or the Mountain Cement 
Company plant in any meaningful way that would suggest a different Reasonable 
Progress analysis should be applied. It is unclear why EPA required allegedly "cost 
effective" NOx controls at Dave Johnston Unit 1 and 2, but not at the other two 
reasonable progress sources. 
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units ... the degree of visibility improvement." Id. EPA justified its decision by citing to 
EPA guidance on states setting Reasonable Progress goals. 

However, the referenced guidance (Appendix T, "Guidance for Setting Reasonable 
Progress Goals Under the Regional Haze Program," June 2007) does not support EPA's 
position for several reasons: 

• The guidance concedes it is "merely guidance and that States or the ... (EPA) 
may elect to follow or deviate from this guidance, as appropriate." Id. at 1-1. 
(emphasis added). EPA cannot find Wyoming acted "unreasonably" when it 
chose not to apply discretionary guidance. 

• The guidance identifies several factors that EPA did not include in its 
proposed RH FIP, such as the "control measures and associated emission 
reductions that are expected to result from compliance with existing rules." 
Id. at 2-3. EPA cannot criticize Wyoming for not following the guidance when 
EPA itself chose not to apply part of the same guidance in the EPA RH FIP 
Action. 

• The guidance suggests that air quality models be used to estimate "the 
improvement in visibility that would result from the implementation of the 
control measures you have found to be reasonable and compare this to the 
uniform rate of progress." Id. Here, EPA has no "modeling results" 
demonstrating the alleged improvement in visibility from the suggested NOx 
controls and the impact on the uniform rate of progress . 77 Fed. Reg. at 
33,057. 

• The States -- not EPA -- are to determine the "reasonableness" of Reasonable 
Progress Goals and are given flexibility to do so. Appendix Tat 4-2 ("you 
[states] have considerable flexibility in how you take these factors into 
consideration.") . 

• The guidance clearly indicates that a state must support its RPG "based on the 
statutory factors," which EPA admits Wyoming did. Id. 

• Finally, the guidance explains that no additional "Reasonable Progress" 
controls may be needed for the first planning period. Id. at 4 -1. ("Given the 
significant emissions reductions that we anticipate will result from BART, the 
CAIR, and the implementation of other programs, including the ozone and 
PM 2.s NAAQS, for many States this will be an important step in determining 
your RPG, and it may be all that is necessary to achieve reasonable progress 
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in the first planning period for some States.") ( emphasis added). This 1s 
exactly the determination Wyoming made. 57 

Therefore, the referenced guidance supports Wyoming's Reasonable Progress analysis 
for Dave Johnston Units I & 2 and Wyoming's finding that significant emissions 
reductions from BART and other CAA programs are sufficient for Reasonable Progress. 

Moreover, EPA rejected Wyoming's Reasonable Progress determinations for Dave 
Johnston Units I & 2, in part, because EPA stated the "RHR does not allow for 
commitments to potentially implement strategies at some later date that are identified 
under reasonable progress or for the State to take credit for such commitments." 78 Fed. 
Reg. at 34,787. However, this is exactly what EPA allowed for other Reasonable 
Progress sources, such as the cement plant and oil and gas sources, to do. EPA's 
approach to the various Reasonable Progress sources is inconsistent and arbitrary. 

Finally, EPA's Reasonable Progress analysis for Dave Johnston Units I & 2 is improper 
because it interferes with Wyoming 's deference given under the CAA and applicable 
Regional Haze regulations. EPA disagrees with Wyoming's balancing of the costs and 
visibility, stating that EPA found it "unreasonable" for the State to reject "inexpensive 
controls" when there was a predicted visibility improvement of approximately 0.30 
deciviews. 78 Fed. Reg. at 34, 788. However, States, not EPA, are given the discretion 
and authority to balance the four Reasonable Progress factors. Appendix Tat 4-2 ("you 
[states] have considerable flexibility in how you take these factors into consideration."). 

(9) EPA Failed to take into Account the Impact ofEPA's other Regional Haze 
Actions on PacifiCorp. 

In making any BART determinations on a large, multi-jurisdictional system such as 
PacifiCorp's, the regulating agency must consider the broad scope of the impacts of its 
decisions on customers and generating system reliability as a whole. Wyoming 
considered these factors in developing its RH SIP . "The Division believes that the size of 
PacifiCorp's fleet of coal -fired units presents unique challenges when reviewing costs, 
timing of installations, customer needs, and state regulatory commission requirements. 
Information has been supplied by PacifiCorp elaborating on additional factors to be 
considered in PacifiCorp's BART determination (see 'PacifiCorp's Emissions Reductions 
Plan' in Chapter 6 of the Wyoming TSD)." RH SIP, at page 102. Wyoming's 
consideration of these factors was appropriate. 

57 In fact, Wyoming's RH FIP finds that the WRAP modeling showed a "significant 
decrease in nitrate by 2018," which was largely attributable to "the numerous Federal and 
state '"on-the-books' requirements for mobile sources." RH SIP at page 62. 
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As EPA's Regional Haze guidance, Appendix Y, explains: 

1. Even if the control technology is cost effective, there may be cases 
where the installation of controls would affect the viability of 
continued plant operations. 

2. There may be unusual circumstances that justify taking into 
consideration the conditions of the plant and the economic effects of 
requiring the use of a given control technology. These effects would 
include effects on product prices. . . Where there are such unusual 
circumstances that are judged to affect plant operations, you may take 
into consideration the conditions of the plant and the economic effects 
of requiring the use of a control technology. Where these effects are 
judged to have a severe impact on plant operations you may consider 
them in the selection process. . . 

Appendix Y. IV.E.3. (emphasis added). 

In EPA's June 2012 proposed RH FIP, EPA requested public comment, including 
economic impact and system reliability information, regarding three "alternative" 
proposals for the Jim Bridger plant. (See 77 Fed. Reg. at 33053-54.) PacifiCorp 
submitted additional material regarding this request on July 12, 2012 (included herein as 
Attachment 13), including discussion of additional exposure to market power purchases, 
impacts on managemen t of planned outages, enhanced risk associated with resource 
availability, planning for adequate generation and reasonable costs, and planning for grid 
reliability in light of unprecedented retrofit activity. Given the large number of BART 
Units owned by P acifiCorp in different states, including Arizona, Colorado, Utah and 
Wyoming, PacifiCorp believes "unusual circumstances" justify Wyoming and EPA 
considering the impact ofEPA's BART decision-making in the Western United States on 
PacifiCorp and its customers. The same concerns expressed in its July 12, 2012, filing 
apply in EPA's RH FIP Action, where even more controls are being required. 

In its RH FIP Action, EPA relied upon PacifiCorp's July 12, 2012, filing to conclude 
that, "based on the points made by PacifiCorp and noting the additional requirements in 
the proposed FIP for Wyoming, the finalized FIP for Arizona, and the possibility of 
additional requirements in a future FIP or SIP for Utah, EPA is proposing that the 
additional time to install controls under the State's LTS on Jim Bridger Unit 1 and Unit 2 
is warranted under the affordability provisions in the BART Guidelines discussed above." 
See, 78 Fed. Reg. at 34756. 

PacifiCorp supports EPA's proposed action to afford "considerable deference" to the 
Wyoming RH SIP with respect to what controls are reasonable and when they should be 
implemented at Jim Bridger Units 1 and 2-and that it would be unreasonable to require 
any further retrofits at this source within five years of EPA's final action. This is 
especially true given the extremely limited visibility improvement that would be achieved 
if SCRs were installed within the BART time period at Jim Bridger Units 1 and 2. 
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Further, PacifiCorp does not believe EPA, having reached the conclusion that it would be 
unreasonable to require further retrofits at Jim Bridger within five years, can reverse its 
decision simply by inviting comment on an alternative proposal without further 
consideration of the broader impacts of forcing more aggressive controls within a five 
year period. 

While PacifiCorp agrees with EPA's proposed conclusions regarding the reasonableness 
and timing of installation of controls at Jim Bridger Units I and 2, EPA's focus on 
affordability impermissibly fails to consider the unusual circumstances and broader 
impacts of its action on PacifiCorp's other BART Units. EPA's selection of SCR controls 
at Naughton Units I and 2 and at Dave Johnson Unit 3 will affect the viability of 
continued unit operations. As discussed herein, installation of SCR controls at these three 
units, particularly given the cost of controls and their remaining useful life, create such 
"unusual circumstances" that justify taking into consideration the conditions of the plant 
and the economic effects ofrequiring the use of a given control technology. 

EPA, in failing to consider the unusual circumstances it has created in proposing SCR 
and in failing to consider those actions in light of the timing and reasonableness of 
controls at Jim Bridger Units I and 2, has acted in a manner that is arbitrary and 
capricious in its overall assessment ( or lack thereof) of the effects of its actions on 
PacifiCorp's generation fleet. EPA's increasingly stringent requirements on PacifiCorp's 
fleet are summarized in Table 33. 

Table 33 

Unit Wvomin2: SIP 2012 FIP 2013 FIP 
Naughton 1 LNB LNB SCR (within 5 years) 
Naughton 2 LNB LNB SCR (within 5 years) 
Naughton 3 SCR (12/31/14) SCR (12/31/14) SCR (12/31/14) 
Jim Bridger 1 SCR (12/31/22) SCR (within 5 years) SCR (12/31/22) 
Jim Bridger 2 SCR (12/31/21) SCR (within 5 years) SCR (12/31/21) 
Jim Bridger 3 SCR (12/31/15) SCR (12/31/15) SCR (12/31/15) 
Jim Bridger 4 SCR (12/31/16) SCR (12/31/16) SCR (12/31/16) 
Dave Johnston 1 LNB LNB LNB (within 5 years) 
Dave Johnston 2 LNB LNB LNB (within 5 years) 
Dave Johnston 3 LNB SNCR (within 5 years) SCR (within 5 years) 
Dave Johnston 4 LNB LNB SNCR (within 5 years) 
Wyodak LNB SNCR (within 5 years) SNCR (within 5 years) 

The eight SCR, two SNCR and low-NOx burners required in EPA's proposed action 
must be considered in the context of the additional controls required at PacifiCorp's units 
in Arizona (Cholla Unit 4 with SCR required by 2017) and its share of units in Colorado 
(Hayden I with SCR in 2015, Hayden 2 with SCR in 2016, Craig Unit I with SNCR in 
20 I 7 and Craig Unit 2 with SCR required in 2016) and the potential for additional 
controls required at four of PacifiCorp's BART-eligible units in Utah within five years 
after final action. EPA's failure to consider the "unusual circumstances" contemplated 
under its Appendix Y Guidance when PacifiCorp ultimately has financial responsibility 
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for achieving compliance with the Regional Haze requirements at 21 units, 16 of which 
may include the installation of SCR within a five to eight year period of time, is 
improper. 

(10) EPA's Untimely Review of the Wyoming RH SIP was to the 
Extreme Detriment of PacifiCorp and its Customers. 

Wyoming's regional haze program has been underway for several years. Under EPA's 
initial regional haze rules, BART controls were expected to be installed by the end of 
2013. Wyoming appropriately and effectively developed and implemented a regional 
haze program that met the 2013 timeline. As required by the Wyoming RH SIP, and with 
the one exception of Naughton Unit 3 which has a deadline of 2014, PacifiCorp has fully 
implemented Wyoming's BART requirements for its Wyoming BART Units. As a result, 
in 2013 alone, there will be 76,000 fewer tons of visibility impairing pollutants emitted 
by PacifiCorp BART Units than was emitted in 2004. 

Had Wyoming waited for EPA's final RH FIP, none of these reductions would have 
occurred to date. In other words, the Wyoming RH SIP required regional haze reductions 
to begin earlier and extend over a longer period of time than EPA's RHFIP Action. 

The following chart provides a graphical representation of the emission reductions 
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For purposes of this graphic, the emissions reductions used are those that EPA identified 
in its Regional Haze FIP Action for the various technologies applied to each BART Unit 
by either Wyoming or EPA. 

The solid blue line on the chart represents the annual NOx emission reductions from 
PacifiCorp's units associated with the Wyoming RH plan. As the chart demonstrates, 
significant NOx emissions reductions occurred between 2004 and 2012 under the state's 
plan. Additional NOx reductions will occur under the state's plan as Naughton Unit 3 
complies with the RH requirements, SCR is installed on Jim Bridger Unit 1 (2022), Unit 
2 (2021), Unit 3 (2015) and Unit 4 (2016), and low NOx burners are installed on Dave 
Johnston Unit 1 and Unit 2 as a part of the state's long-term reduction plan. 

The solid orange line on the chart represents the NOx emission reductions that would 
occur if no action were taken until EPA takes final action on its proposed FIP 58 

(effectively no NO x reductions until 2014). The blue hash-marked area on the chart 
represents the beneficial NOx emissions that occur under the state's program, and the 
orange hash-marked area represents the beneficial NOx emissions that occur under the 
EPA's FIP. 

It is striking to note that from 2005-2021 the state's RH program will have removed 
243,000 tons more NOx from PacifiCorp's Wyoming facilities than EPA's proposed FIP. 
In2022, the EPA's FIP begins providing anannual benefit of5,100 tons per year. 
Ironically this benefit only lasts for six years, when the units at which EPA's proposed 
FIP requires more stringent controls are retired. 

By 2027, the Wyoming RH SIP will have removed over 210,000 more tons ofNOx from 
PacifiCorp's units than the EPA's proposed FIP, with a significantly lower cost (more 
than $300M less in capital) and will require significantly lower expenditures in operation 
and maintenance between 2022 and 2027. Notwithstanding these significant NOx 
emission reductions achieved by the Wyoming RH SIP, implementation of the Wyoming 
RH SIP has also resulted in significant reductions of S0 2 and particulate matter 
em1ss10ns. 

Importantly, the Wyoming RH SIP appropriately balances all five BART factors, 
examining the reasonableness and timing of controls, in conjunction with management of 
planned outages, resource availability and other consequences of requiring costly 
emission controls. As discussed in Section 6 above, unlike the Wyoming RH SIP, the 
EPA's RH FIP requires controls that are not expected to be justifiable when aggregated 
and would result in accelerated unit retirements and replacements, potential natural gas 
conversions, and the associated costs and socio- economic impacts of removing major 

58 This chart has been created assuming that the Naughton Unit 3, Jim Bridger Unit 3 and 
Jim Bridger Unit 4 SCR projects would occur on the same schedule as that proposed by 
the state. In fact, this would not be possible had not all the planning and approvals 
already been received as a requirement of Wyoming's SIP. 
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coal-fueled generation resources from service in areas of Wyoming that rely heavily on 
these facilities. 

As discussed herein, to date, PacifiCorp's actions to install control equipment on its 
BART Units in Wyoming have been taken in compliance with the Wyoming RH SIP and 
BART permits, along with the CAA, which requires major sources to "procure, install, 
and operate (BART) as expeditiously as practicable." CAA § 169A(b)(2)(A). Moreover, 
EPA chose not to participate in the Wyoming BART permit process and the resulting 
appeals, despite knowing that the very NOx control equipment at issue in the RH FIP 
Action was being determined by Wyoming . As an alternative to the points made above, 
and under the principles of comity, EPA should be barred from now addressing these 
issues at this late period. "Under a statutory scheme which gives initial authority to a state 
agency, subject to approval of its recommendations by a federal agency, considerations of 
comity require the reviewing agency to consider the findings of the initiating agency." 
The Cleveland Electric Illuminating Co. v. Environmental Protection Agency, 603 F.2d 1 
(6th Cir. 1979)(finding EPA acted arbitrarily and capriciously in rejecting Ohio's 
issuance ofNPDES permits and for ignoring factors relied on by the state in approving 
the permits); see also Ass 'n of Irritated Residents v. US EPA, 632 F.3d 584 (9th Cir. 
2011 )( holding EPA has an "affirmative duty" to evaluate information, including an 
older, approved SIP and that the agency does not have "unlimited discretion" to ignore 
evidence). 

Moreover, unlike other programs, the regional haze program requires regular updates and 
reviews to ensure that reasonable progress is being made towards the ultimate goal 
ending in 2064. (See Attachment 14, June 26, 2012 Regional Haze hearing testimony by 
Steve Dietrich, Wyoming's Air Quality Administrator.) In fact, Wyoming will be 
required to submit a progress report to EPA in2013 and a RH SIP update in 2018. Id. 
Wyoming's initial RH SIP addressing BART-eligible units was intended to be fully 
implemented by 2013 and was delayed solely by EPA's inaction. EPA should approve 
the Wyoming RH SIP, and reserve most of its concerns expressed in its RH FIP Action 
for consideration in Wyoming 's 2018 RH SIP submittals. In the meantime, EPA can be 
assured that the significant emission reductions required under the Wyoming RH SIP, 
nearly all of which already have been installed, will continue to contribute to visibility 
improvement. 

(11) PacifiCorp's Response to EPA's Request for Control Technology Options. 

PacifiCorp recognizes that EPA has specifically requested under its RH FIP Action 
comments regarding "BART control technology option(s) that could be finalized either 
instead of, or in conjunction with, BART as proposed". Id. Considering the controls 
already installed on PacifiCorp's BART Units, the only control technologies available for 
consideration is SNCR or SCR. In this section PacifiCorp has updated the costs and cost 
effectiveness calculations . Any FIP determinations should be based on the information 
provided in this section. The ~dV and days of impairment > 0.5 dV are from the models 
included in EPA's proposed FIP Action and do not reflect updated modeling. 
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After its review, PacifiCorp believes that Wyoming's BART determinations are correct. 
Nonetheless, PacifiCorp suggests the following control technology options as the less 
costly alternate solution to the EPA's proposed RH FIP. While the options discussed in 
this section provide NOx emissions reductions greater than those achieved under the 
Wyoming RH SIP, the costs are too high to justify the benefits that will be achieved, 
especially when considering the additional information that PacifiCorp has presented in 
these comments. However, there is a significant reduction in the cost of compliance for 
these proposed alternatives when compared against EPA's proposed RH FIP. As stated 
above, PacifiCorp continues to believe that the Wyoming RH SIP is fully supportable and 
has been reasonably and appropriately established with the best interests of Wyoming and 
PacifiCorp's customers in mind. 

Note: To facilitate the alternatives discussed for each unit, the proposed em1ss10n rates 
and emission reductions are those that EPA identified and utilized in the development of 
its proposed RH FIP. The identified visibility improvements are based on EPA's 
modeling and modeling results. 

Control Technology for Naughton Units 1 and 2 - Naughton Unit 1 was retrofitted with 
low NOx burners ("LNB") and separated over-fire air ("OFA") in early 2012, and Unit 2 
was retrofitted with the same technology in late 2011. EPA recognizes that these units 
have a current annual NOx emission rate of about 0.21 lb/MMBtu. 

The potential additional NOx controls that may be added to these units include SNCR 
and SCR. Tables 35 and 36 below provide additional information with respect to these 
specific control technologies for Naughton Units 1 and 2. The tables take into 
consideration the LNB/OF A controls that are required by the state SIP and already 
installed, as well as the updated information that PacifiCorp has provided in these 
comments. 

The information presented in the tables further supports Wyoming's BART determination 
and RH SIP for Naughton Units 1 and 2; however, should an alternate control technology 
be prescribed by EPA for Naughton Units 1 and 2 in conjunction with EPA's RH FIP, 
SNCR is a preferable BART technology to SCR. Even though the cost of SNCR for each 
unit is unacceptably high (more than $9,600 per ton NOx removed), it is still far less than 
the cost of SCR (approximately $14,000 for Unit 1, approximately $12,000 for Unit 2), 
particularly when taking into account the incrementally small modeled visibility 
improvement between the technologies. (See Attachments 3 and 15) 
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Table 34 

Naughton Unit 1 Alternate BART Control Technology Assessment 
( excludes AFUDC) 

Annual Incremental t-.dV for the 
Emission Emission Cost Cost max. 9gth 

Rate Reduction Capital Annualized Effectiveness Effectiveness percentile 
(lb/mmBtu) (tnv) Costs Costs ($/ton) ($/ton) improvement) 

0.16 363 $8,445,100 $3,516,265 $9,687 ----- 0.15 
0.05 1,108 $93,815,880 $15,659,686 $14,129 $16,293 0.39 

Table 35 

Naughton Unit 2 Alternate BART Control Technology Assessment 
( excludes AFUDC) 

Annual Incremental t-.dV for the 
Emission Emission Cost Cost max. 9gth 

Rate Reduction Capital Annualized Effectiveness Effectiveness percentile 
(lb/mmBtu) (tnv) Costs Costs ($/ton) ($/ton) improvement) 

0.16 438 $8,761,397 $4,305,484 $9,830 ----- 0.18 
0.05 1,336 $93 ,251,860 $15,910,351 $11,913 $12,929 0.44 

Compliance Alternative for Naughton Unit 3 -Rather than install the control equipment 
required by the Wyoming RH SIP, PacifiCorp will convert the unit to fire natural gas by 
the end of 2017. A construction permit allowing the conversion has been issued by 
Wyoming (included as Attachment 16), and PacifiCorp is moving ahead with a request 
for Wyoming to modify the Wyoming RH SIP to accommodate this change. The 
construction permit issued by Wyoming requires Naughton Unit 3 to cease burning coal 
by December 31, 2017 and to be retrofitted to natural gas as its fuel source by June 30, 
2018. PacifiCorp requests that EPA's final RH FIP include this compliance alternative 
for Naughton Unit 3. 

Control Technology for Dave Johnston Units 3 and 4 -Dave Johnston Unit 3 was 
retrofitted with LNB and separated OFA in the spring of 2010, and Unit 4 was retrofitted 
with the same technology in early 2009. EPA recognizes that Unit 3 has a current annual 
NOx emission rate of about 0.22 lb/MMBtu, and Unit 4 has a rate of about 0.14 
lb/MMBtu. 

The potential additional NOx controls that may be added to these units include SNCR 
and SCR. Tables 37 and 38 below provide additional information with respect to these 
specific control technologies for Dave Johnston Units 3 and 4. The tables take into 
consideration the LNB/OF A controls that are required by the state SIP and already 
installed, as well as the updated information that PacifiCorp has provided in these 
comments. 

The information presented in the Tables 37 and 38 further supports Wyoming's BART 
determination and RH SIP for Dave Johnston Units 3 and 4. However, should an alternate 
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control technology be considered by EPA for Dave Johnston Unit 3 in conjunction with 
EPA's RH FIP, SNCR is preferable to SCR for Dave Johnston Unit 3 when considering 
all currently available information and the current emissions performance of the unit. 
Even though the cost of SNCR is unacceptably high for Unit 3 ( approximately $5,500 per 
ton NO x removed), it is still far less than the tremendously expensive cost of SCR 
($15,769 per ton NOx removed for Unit 3), particularly when taking into account the 
incrementally small modeled visibility improvement between the technologies. 

With respect to Dave Johnston Unit 4, EPA has concluded that SNCR is BART for that 
unit. As such, PacifiCorp has only provided updated SNCR information for Unit 4, 
considering all currently available information and the current emissions performance of 
the unit. The cost of SNCR for Unit 4 is unacceptably high and not cost effective 
(approximately $12,000 per ton NOx removed) as shown below. (See also Attachments 3 
and 15). The alternate control technology for Dave Johnston Unit 4 would be LNB/OF A, 
as is currently installed today. 

Table 36 

Dave Johnston Unit 3 Alternate BART Control Technology Assessment 
( excludes AFUDC) 

Annual Incremental t-.dV for the 
Emission Emission Cost Cost max. 9gth 

Rate Reduction Capital Annualized Effectiveness Effectiveness percentile 
(lb/mmBtu) ( toy) Costs Costs ($/ton) ($/ton) improvement) 

0.16 519 $8,996,000 $2,880,289 $5,550 ----- 0.12 
0.05 1,596 $101, 713,340 $19,495,711 $12,217 $15,431 0.36 

Table 37 

Dave Johnston Unit 4 Alternate BART Control Technology Assessment 
( excludes AFUDC) 

Annual Incremental t-.dV for the 
Emission Emission Cost Cost max. 9gth 

Rate Reduction Capital Annualized Effectiveness Effectiveness percentile 
(lb/mm Btu) ( toy) Costs Costs ($/ton) ($/ton) improvement) 

0.16 391 $8,726,000 $4,624, 769 $11,828 ----- 0.11 

Alternate BART Control Technology for Jim Bridger Units 1 and 2 - As generally 
described in EPA's RH FIP Action, EPA is proposing that the time (i.e. compliance as 
prescribed by the Wyoming SIP by December 31, 2021, for Unit 2 and December 31, 
2022, for Unit 1) to install SCR controls under the Wyoming's long term strategy for Jim 
Bridger Units 1 and 2 is warranted under the affordability provisions in the BART 
Appendix Y Guidelines. Considering that EPA's proposed RH FIP is generally aligned 
with the Wyoming SIP in this regard, PacifiCorp does not propose an alternative 
technology solution. As discussed earlier in PacifiCorp's comments, the affordability 
arguments that PacifiCorp made in its July 12, 2012 submittal referenced by EPA in its 
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RH FIP Action, as well as the additional information provided herein, remain applicable 
to this discussion and support the Wyoming RH SIP compliance timeline. This point 
becomes even more critical ifEPA's final BART actions taken on the PacifiCorp units 
discussed above remains as currently proposed. 

CONCLUSION 

EPA's RH FIP Action distorts the Regional Haze program in an illegal attempt to attain 
some other goal, such as requiring post-combustion controls like SCR or SNCR on all 
western coal units, or attempting to assist with an unstated, undocumented and nebulous 
health concern. The Regional Haze program, however, is not a health-based program; 
rather, its sole focus is on aesthetics in Class I areas. 76 Fed. Reg. at 81,752 (noting that 
health issues are not considered "as part of the BART determination"). Additionally, the 
Regional Haze program's goal is to achieve "natural visibility" by 2064, 52 years from 
now. 40 C.F.R. § 51.308(d)(l)(i)(B). 

Based on the foregoing, PacifiCorp encourages EPA to reconsider and withdraw its RH 
FIP and honor Wyoming' s discretion under the CAA, Regional Haze Rules, Appendix Y, 
and Preamble by issuing a full approval of the Wyoming RH SIP. 
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Summary of Wyoming SIP Cost Effectiveness Calculations for PacifiCorp's Wyoming Units 
(20-yr life I excluding AFUDC I WAQD emission rates) 

Unit Characteristics 
Control Technology 

Emissions 

Annual 
Unit Unit Capacity Emission 

Baseline 
Emission 

Reductions Factor Rate 

90.0% 

530 90.0% 

530 90.0% 

Unit Characteristics 

Unit Unit Capacity 
Factor 

90.0% 

530 90.0% 

530 90.0% 

0.13 

Control Technology 
Emissions 

Annual Baseline 
Emission Emission 

Rate Reductions 

0.13 

PacifiCorp Comments 

JIM BRIDGER 3 

Control Technolo Ca ital and O&M Costs 

Depreciable Capital Fixed O&M 
Total Capital Life Recovery Annualized 

20 

JIM BRIDGER 4 

Control Technolo Ca ital and O&M Costs 

Depreciable Capital FixedO&M 
Total Capital Life Recovery Annualized 

20 

!st Year 
O&M 

!st Year 
O&M 

Estimated 
Annual 

Control Costs 

$1,482,295 

$17,920,760 

$16,438,465 

Estimated 
Annual 
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Summary of PacifiCorp's 2013 Cost Effectiveness Calculations for PacifiCorp's Wyoming Units 
(remaining life I excluding AFUDC I EPA emission rates) 

Unit Characteristics 

Unit 

220 

220 

Unit Capacity 

Factor 

89.8% 

89.8% 

89.8% 

Unit Characteristics 

Unit Unit Capacity 

Capacity Factor 
(Net MW) (%) 
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330 87.4% 

Unit Characteristics 
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Unit Characteristics 
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0.19 
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0.05 2,946 
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Control Teclmology 

Emissions 
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Emission Emission 

Rate Reductions 
(lb/MMBtu) (tons/yr) 

0.21 
0.16 363 
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0.11 745 

Control Technology 

Emissions 
Annual Base line 
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PacifiCorp Comments 

DAVE JOHNSTON 3 

Incremental 

Total Capital 

Costs 

Depreciable 

Life 

Years 

Control Technology Capital and O&M Costs 

Capital Fixed O&M 

Recovery 

Factor 

Annualized 

DAVE JOHNSTON 4 

Control Technology Capital and O&M Costs 

Incremental Depreciable Capital FixedO&M Variable 

Total Capital Life Recovery Costs ($/kw- O&M Costs Annualized 

Costs (Years) Factor yr) ($!MWH) Capital Costs 

S8.726 ooo 9 16 55% Sl02 Sl.l 3 $1,444,153 

JIM BRIDGER 3 

Control Technology Capital and O&M Costs 

Incremental Depreciable Capital FixedO&M Variable 

Total Capital Life Recovery Costs ($/kw- O&M Costs Annualized 

Costs (Years) Factor yr) ($/MWH) Capital Costs 

20 10.64% $0 
I SJ 76.129. 704 20 10.64% S0.58 SOS') $18,740,201 

$176,129,704 20 10.64% $0.58 $0.59 $18,740,201 

JIM BRIDGER 4 

Control Technology Capital and O&M Costs 

Incremental Depreciable Capital FixedO&M Variable 
Total Capital Life Recovery Costs ($/kw- O&M Costs Annualized 

Costs (Years) Factor yr) ($!MWH) Canital Costs 

20 10.64% $0 
I SJ 86.663.655 20 10.64% S0.60 S0.61 $19,861,013 

$186,663,655 20 10.64% $0.60 $0.61 $19,861,013 

NAUGHTON I 

Control Technology Canital and O&M Costs 

Incremental Depreciable Capital FixedO&M Variable 

Total Capital Life Recovery Costs ($/kw- O&M Costs Annualized 

Costs (Years) Factor yr) ($/MWH) Capital Costs 

S8.445 JOO ll 
S9l.8l5.880 II 

$85,370, 780 II 

NAUGHTON 2 

Control Technolo Ca ital and O&M Costs 

Incremental Depreciable Capital FixedO&M 
Total Capital Life Recovery Annualized 

Costs Years Factor 

!st Year 

O&M 

!st Year 

O&M 

$3,180,616 

!st Year 

O&M 

$0 
I s2.65.i.soo 

$2,694,138 

!st Year 

O&M 

$0 
I 52.654.500 

$2,704,343 

!st Year 

O&M 

!st Year 

O&M 

Estimated 

Annual 

Control Costs 

Estimated 

Annual 

Control Costs 

$4,624,769 

Estimated 

Annual 

Control Costs 

$0 
$21,394,701 

$21,434,339 

Estimated 
Annual 

Control Costs 

$0 
$22,515,513 

$22,565,356 

Estimated 

Annual 

Control Costs 

$3.516.265 
Sl 5 659 686 

$12,143,421 

Estimated 
Annual 

Control Costs 

Dollars per Ton Removed 

$/ton 

Removed 

$5.550 

$12,217 

Incremental $ 

per Ton 

Removed 

$15,431 

Dollars per Ton Removed 

Incremental $ 

$/ton per Ton 

Removed Removed 

$11,828 

Dollars per Ton Removed 

Incremental $ 

$/ton per Ton 

Removed Removed 

$0 
$6,926 

$9,485 

Dollars per Ton Removed 

Incremental $ 
$/ton per Ton 

Removed Removed 

$0 
$7,642 

$10,490 

Dollars ner Ton Removed 

Incremental $ 

$/ton per Ton 

Removed Removed 

$9.687 
$14,129 

$16,293 

Dollars er Ton Removed 

$/ton 

Removed 

$9,830 
$11,913 

Incremental $ 
per Ton 

Removed 

$12,929 

2013 EPA-PacifiCorp FIP Cost Comparisons (130826).xlsx 



EPA-R8-2014-0028860001469 

Attachment 4 



EPA-R8-2014-0028860001469 

Dave Johnston Unit 3 



EPA-R8-2014-0028860001469 

PacifiCorp l:pdated lnformat!on 

1laJc~urr FuelConsump:,on Rate 

AverageNumtierofPlant 
Ooe,etng--loursperYeer 

11 Number ofSCROpe,etng Days t(s:r) 

N:Jx Corcsrrtration ussdfor 
:::ieagentConsumpton 

Accep:a;:,leA-i1-,oma Slio Slip 

2,; Da)'S ofSto,3ge o'Reagent 

25 PressureDrop'o·SCRSlucl'11ork 

Press~'€! Oro~~~:tach Catalyst 

Nvroer o'SC:::i:Reactors 

E:i~1pment Ufe 

Catal,·stCost lr,:1al 

CJtalyst Cost, :::i:epl~:ement 

Catalyst'-.llyersFull 

days 

$11000-gal 

Toe:countfore 
l2A5,'Stem 

VearlheW.ts 
lncu·red 

i:luded1nVendor 
3udgeta·,·Pric,rg 

i:ludedmVendor 
Budgeta·,·Pric,rg 

ProJect ~Jo. 11792 - 012 
8/2612013 

lncuC!ed1nVenoor 
Budgeta•yPrici1g 



EPA-R8-2014-0028860001469 

PacifiCorp l:pdated lnformat!on 

NOxReTo',alEfficientforCost 
Effe:tivenesi 

NOx ~emoval "c"ciency foe 
"<eagentCcnsumpt.on 

Am1-.,0~1a Slip 
Ad,ustment Factor 

ErnmateNumbsrofCatatyet 
layer; 

Total Num~rcfCatalystlaysrs 

EQUATICJ"l 
NU1/3ER 

1seeabove) 1seeabove) 

ProJect ~Jo. 11792 - 012 
8/2612013 



EPA-R8-2014-0028860001469 

PacifiCorp l:pdated lnformat!on 

Ad,ustmsnt fer seq 
Bypass 

lndirectlnstallationCostsJusto 
GenemlFaci,:,es 

lr1tial C3tlayst andChe..,,1cals 

Tota!Cal]ital!nvestment 

46.VI 

0.02x(PC+:::onshic:1on; 

$6799,443 $12265,69! 

$338,533 $338,533 $573,208 $2,180,3.c:8 

ProJect ~Jo. 11792 - 012 
8/2612013 



EPA-R8-2014-0028860001469 

97 
98 

PacifiCorp l:pdated lnformat!on 

Annua 11,dcitonol SteJmfo,UreJ 
Hydrolyzer 

Property-ax Factor 

Cao1tal REKo·,eryFactor 

=Ele~~\~i~:·s;;=:::::~ ~:1t,~~11~~:; ;:mm 
=MaintenanceCost+TotalVar,aute J,re:tCo~t 

$1,453,125 $1.344,916 

$1,978 

Note 1 - In attachment EPA-ROS-OAR-2012-0026-0087, Andover calculates SCR cost effectiveness in two ways: a) starting from baseline emissions of0.22, assuming combustion controls already in place (see worksheet "NOx -SCR_01_03")and b) starting from baseline emissions of 

116 
0.52, assuming combustion controls are not in place (see worksheet '"Dave Johnston"). This worksheet reports Andover's results assuming combustion controls are already in place since this is consistent with current operation at Dave Johnston. 

ProJect ~Jo. 11792 - 012 
8/2612013 
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Naughton Unit 1 



EPA-R8-2014-0028860001469 

MaxGsrerating Capa~1ty 

A·,erageNumoeroFPlant 
Ooer~t.ng -lours per Year 

11 Number of SCR Oosrat.ng Daye t(s~r) 

!\:Jx C::,~csrrt1at1on used for 
~sagen!Ccnsumpt,on 

Rsagsr!Ccst 

Ope.iLrg lfeofCata,yst 

$11000-gal 

EQUATIO"I 
NUl/3ER 

n11.,, 
fnpul x lO d 

~~luded in Vendor 
3udgstsc1·Pricrg 

~,luded in Vendor 
Budgsts0,·Pricrf 

ProJett ~Jo. 11792 - 012 
8/2612013 

lncuoed1nVsnoor 
Budgetacy Prici~g 

PnceP~~1dedby 



EPA-R8-2014-0028860001469 

FueGasl/clumetric Fio11,Rateat 
lnlet!Re,ac·or 

NOxRemoval S'·c1ency Fo
~eagen!Ccnsumpt,on 

Catal.1stVo,~r-e1Reactor 

E;timateNumberofCataryst 
Laye,; 

He1ghtofCernlyst Layer 

Total Number cf Catalyst Layers 

He,ght ofSCRReactor 

EQUATl8"1 
NU1/3ER 

Vol,,,,, 

1seeabove) 1seeabove) 

ProJett ~Jo. 11792 - 012 
8/2612013 



EPA-R8-2014-0028860001469 

Mass;: ow Ra,e of Aq~sous 
Reagent Sclutio-

lb1~r c:i NH3 
sdJt1on 

lb1~r c:i NH3 
sdJt1on 

=~ 

DC+ C+PmJect Ccnti~ge~~y 

PC+Constructlon+PrePro-Hnventory+Catalyst $9,655,851 $9.604,153 

$14,864 $15,232 

$12,947,011 

$15,232 

TarkvolJme 
11cludedmAndcve,-

TJ-k',clume 
inc.uced inAndcver 

A,s,epoetedin 
$44,106,530 A1cb',er'<:epcrt 

ProJett ~Jo. 11792 - 012 
8/2612013 



EPA-R8-2014-0028860001469 

Armua 11,dditonalSteamfo,urea 
Hydrolyzer 

$1yr 

$1yr 

=Els~~\~1~:·s;;=:~:::~ ~~:tt,~~11~~:; ;:mrn 
='vlaintenance Cost +Tctal Vara~le J,re~t Co~, 

$1,453,125 $1,344,916 

$1,978 

Note 1 - In attachment EPA-ROS-OAR-2012-0026-0087, Andover calculates SCR cost effectiveness in two ways: a) starting from baseline emissions of 0.21, assuming combustion controls already in place (see worksheet "NOx -SCR_01_03")and b) starting from baseline emissions of 
0.52, assuming combustion controls are not in place (see worksheet "Naughton"). This worksheet reports Andover's results assuming combustion controls are already in place since this is consistent with current operation at Naughton 

ProJett ~Jo. 11792 - 012 
8/2612013 
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Naughton Unit 2 



EPA-R8-2014-0028860001469 

A•,emgeNumoerofPlant 
Ooe,etng -lours per Year 

11 Number ofSCROper3tng Days t(scr) 

Plant Capacity Factor 

!\8x C::,~c-=rrt1at1on used for 
::ieagen!Ccnsumpt.on 

Reage~tccst 

Ope-at.rg lfeofCata'yst 

Cat~yst laye0sEmpty 

$11000-gal 

1cludedinVendcr 
3udgets,)'Pnc.rg 

ProJett ~Jo. 11792 - 012 
8/2612013 

lncuoedinVendcr 
BudJetacy Pnc1~g 



EPA-R8-2014-0028860001469 

f.ia~>-leatlnputRrn, 

Plant Capacity Factor 

TotalCJpJcit'.l' Facto· 

F'ueGasl/clumetri, Flow Rate at 
lnletlREm:·or 

NOxRemaval '=."c1ency fo
Reagsn!Ccnsumpt,on 

Suiur1rCool 
Ad;ustment Factor 

EasimateNumberofCataly,t 
Laye,; 

He1ghto!CJ:alyst Layer 

Total Number cl Catalyst layers 

Hs1ght ofS8RReactor 

Slipw1 

EQUAT10\I 
NW./3ER 

1seeabove) 1seeabove) 

ProJett ~Jo. 11792 - 012 
8/2612013 
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97 
98 

Mass;: ow Ra,e of Aq~sous 
Reagent Sclutio~ 

Direct Capita' :::est 

~ventory Capical 

Total Capital Investment 

lb 1~r c:i NH3 
solJt1on 

(CCtl!C)x015 

DC+ :::+ProJect :::orrti1ger;y 

0.02x(PC+:::onstruc:1on; 

PC+Construction+PrePro+-lnventory+Catalyst 

re; 

$9,428,160 $9383,231 $15824,357 

$242,417 $242,425 

'Jtuaedasurea·s 
the 'f!3[!e~· 

$¢C9,770 $363,300 $1,398,778 $1,529653 $1,398,778 

ProJett ~Jo. 11792 - 012 
8/2612013 
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Eectrici:yCost 

ReagentSoiutor Ccst 

AnnualAooiliona Watsr'orUrsa $1yr 

Armua Addlonal SteamfocU,E!a 
Hydrolyzer 

Property-ax Facto, 

Ca,:,,tal Re:o·,eryfactor 

EQUATIO\J 
NUl/3ER 

=Ele~~~~1~·s~~:t~~:::~ ~~:tt ~;!~~:: ;~nua 
=Mamtenance,Cost+TctalVar.a:Jte Jire:tCc~c 

$1,978 

Note 1 - In attachment EPA-ROS-OAR-2012-0026-0087, Andover calculates SCR cost effectiveness in two ways: a) starting from baseline emissions of 0.21, assuming combustion controls already in place (see worksheet "NOx -SCR_01_03")and b) starting from baseline emissions of 
0.52, assuming combustion controls are not in place (see worksheet "Naughton"). This worksheet reports Andover's results assuming combustion controls are already in place since this is consistent with current operation at Naughton 

ProJett ~Jo. 11792 - 012 
8/2612013 
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EPA-R8-2014-0028860001469 

General SCR Project Timeline - 2018 In-service 

M M 

1 ~ 
Q) Q) 

V1 0 

Project Development 

CPCN/Regulatory Review 

Technical Studies 

Develop Technical Specification 

DEQ Construction Permit 

Prepare EPC RFP 

Bid EPC Contract 

EPC Contract Negotiations 

Project Implementation 

EPC Contract Execution 

Construction Period 

Tie-in Outage 

Mechanical Completion 

Substantial Completion 

Final Completion 
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TECHNICAL MEMORANDUM CH2MHILL® 

Preliminary Analysis of EPA Wyoming BART Modeling 

PREPARED FOR: 

COPY TO: 
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PROJECT NUMBER: 

Bill Lawson, PacifiCorp 

CH2M Hill 

August 3, 2012 

CH2M Hill has obtained the modeling files from EPA Region 8 that they used to model the impact to regional 
visibility from PacifiCorp power plants in Wyoming. In reviewing these files, we have noted the following issues 
with the methods and data that EPA chose to use in performing this modeling. 

Background Ammonia Concentration: 

EPA conservatively used a constant 2 ppb ammonia for the WY BART modeling. This value is conservative based 
on Wyoming Land Use, IWAQM Guidance, WRAP protocols, and nearby State's BART modeling using 
monthly/seasonally varying ammonia. 

IWAQM recommends 0.5 ppb for forest, lppb for dry/arid lands and lOppb for agriculture/grassland. The state 
undergoes seasonal swings of dry-hot summers and snow covered ground in the winter. Therefore, the use of a 
single ammonia concentration for the entire year in a state where the land use and land cover changes 
significantly between seasons could result in unrealistic seasonal results. This would be particularly true in winter 
time when agricultural activity is minimal and meteorological conditions would make visibility calculations 
particularly sensitive to ambient ammonia concentrations. 

WRAP recommended the use of 1 ppb year round for states in the region to account for the seasonal variability. 
Other states have allowed for the use of monthly varying ammonia concentrations to better reflect the monthly 
variations observed in monitored ambient data. 

CALPUFF Model Version 5.7: 
The most recent EPA approved version of CALPUFF is version 5.8 and was released on June 23, 2007. The EPA 
modeling of the WY coal plants used version 5.711a, released July 16, 2004. Since version 5.711a, EPA has 
subsequently released versions 5.711b, version 5.756, and the now currently approved version 5.8. EPA also 
released a Model update report (available at www.epa.gov/ttn/scra m) demonstrating that the bugs fixed and 
enhancements put into in version 5.8 warrant EPA using the recommend version 5.8 as the approved version of 
CALPUFF. 

The modeling conducted by EPA with version 5.711a was completed in April 2012. This is eight years and three 
more recent CALPUFF model versions since the release of version 5.711a by EPA. 

EPA has in recent years recommended the use of V5.8 for BACT analyses. Specifically, EPA Region 9 requested 
Catalyst Paper use V5.8 for their units in Arizona in a letter dated November 17, 2011. Also, the State of Utah 
(through guidance from EPA) has requested that PacifiCorp use V5.8 for recent BACT studies in Utah. The use of 
V5.7 in the WY coal plant studies is incongruent with recent EPA guidance. 

EXHIBIT 4 - CH2M HILL REPORT ON EPA MODELING METHODS.DOCX/[INSERT DOCUMENT LOCATOR] 
COPYRIGHT [INSERT DATE SET BY SYSTEM] BY [CH2M HILL ENTITY] l:;OMPANY CONFIDENTIAL 
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PRELIMINARY ANALYSIS OF EPA WYOMING BART MODELING 

CALPOST Method 6: 

The previously preferred Method 6 simply computes background light extinction using monthly average relative 
humidity adjustment factors particular to each Class I Area applied to background and modeled sulfate and 
nitrate. Six years after the development of Method 6 in 1999, EPA released enhancements to the background 
light extinction equations, which use the IMPROVE variable extinction efficiency formulation. These 
enhancements take into account the fact that sulfates, nitrates and organics and other types of particles have 
different light extinction coefficients. Also the background concentrations at each Class I area have been updated 
by EPA to reflect natural background visibility condition estimates for each Class I area for each type of particle: 
ammonium sulfate, ammonium nitrate, organic matter, elemental carbon, soil, crustal material, sea salt and air 
molecules. Also, relative humidity adjustment factors have been tailored separately for: small particles, large 
particles, and sea salt background concentrations. 

These new enhancements to the calculation method greatly improve the accuracy of the estimated visibility 
impact and are called Method 8. Method 8 was added to CALPOST in 2008 and was adopted as the preferred 
option for determining impacts on visibility by the Federal Land Managers Air Quality Related Values Work Group 
(FLAG) guidance document in 2010 (FLAG 2010) . The applicable background concentrations and relative humidity 
adjustment factors using Method 8 for each Class I area are identified in the FLAG 2010 manual. 

Despite this update to Method 8 in 2008 and the stated preference by the FLMs in 2010 to use Method 8, EPA 
updated the WY BART modeling in 2012 using the long outdated and scientifically inferior Method 6. This 
modeling by EPA was done two years after the FLM recommendation to use Method 8 was published in 2010 and 
four years after Method 8 was incorporated into CALPOST by EPA. EPA's use of Method 6, and not Method 8, is 
arbitrary and capricious. EPA should have used Method 8, the "best" modeling science. 

EXHIBIT 4 - CH2M HILL REPORT OJ::! EPA MODELING METHODS.DOCX/[INSERT DOCUMENT LOCATOR] 
COPYRIGHT [INSERT DATE SET BY SYSTEM] BY [CH2M HILL ENTITY] S:OMPANY CONFIDENTIAL 



EPA-R8-2014-0028860001469 

Attachment 8 



EPA-R8-2014-0028860001469 

Response to Prehearing 
Statements 

Martin Drake Power Plant Best Available Retrofit 
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Mr. Paine has 35 years experience in the design and implementation of air quality models, meteorological 
analyses, permitting studies, field investigations, impact analysis of airborne toxic releases and expert 
witness testimony. Mr. Paine is a Certified Consulting Meteorologist, Qualified Environmental 
Professional and a member of the American Meteorological Society and of the Air and Waste 
Management Association. He holds a BS in Atmospheric Science from the State University of New York 
at Alabany and an MS in Meteorology from the Massachusetts Institute of Technology. 

Over the course of his career, Mr. Paine has published over 100 articles for peer reviewed journals and 
technical conferences. His has also contributed to the development of technical portions of widely used 
models such as ISC and AERMOD. 

As a recognized expert in atmospheric dispersion modeling, Mr. Paine has conducted the modeling 
required for the permitting of numerous facilities. His experience with a wide variety of air dispersion 
models and CALPUFF in particular makes him well-qualified to speak to issues involved in the use of 
CALPUFF modeling. 

Colorado Springs Utilities requested that AECOM provide additional technical discussions for their 
rebuttal statement being submitted to the State of Colorado Air Quality Control Commission (The 
Commission) regarding Colorado's Regional Haze State Implementation Plan and Regulation No. 3, Part 
F Best Available Retrofit Technology (BART) Requirements. AECOM's technical discussion focuses on 
two key areas: 

(1) Evaluation of potential benefits for regional haze from additional NOx emission control on Drake; 
and 

(2) Conservatism in the CALPUFF model related to particulate nitrate formation. 

Evaluation of Potential Benefits for Regional Haze from Additional 
NOx Control 

In order to determine whether additional NOx controls to Drake would result in improved regional haze at 
Rocky Mountain National Park, several back-trajectory analyses were conducted for days in which some 
elevated nitrate particulate was observed at the I MP ROVE monitor. However, on many of those days, 
much of the haze was likely contributed by uncontrollable sources such as windblown dust and wildfire 
emissions. The back-trajectory analyses were conducted with the NOAA Air Resources Laboratory's 
HYSPLIT Trajectory Model. Access to the interactive trajectory model is available at: 

A total of ten high nitrate days (which were designated as among 
the 20% worst haze days) were examined from during 2007 and 2008. The associated IMPROVE data 
composition plots are presented in Figures 1 and 2. 

The NAM (Eta) 12 km forecast meteorological data was used to calculate back trajectories for the ten 
days; this database is not available prior to May 2007, so the events reviewed were for periods during or 
after May 2007. The back-trajectory starting point was set as the Rocky Mountain National Park 
IMPROVE monitor, shown in Figure 3 as a blue triangle. The back-trajectory analysis for each high 
nitrate day was started 24 hours prior to the event. 

The resulting trajectory for each of the ten days is depicted in Figure 3. Figure 3 shows that none of the 
calculated trajectories originated at or near the Drake Power Plant. Most of the trajectories originated 
from the west and southwest of the Rocky Mountain National Park, and could be associated with areas of 
wildfire emissions. We did not find any events for which the trajectories led back to the Drake Plant 
location. Therefore, installing NOx controls on Drake would not likely result in reduced concentrations of 
nitrates (and improvements to regional haze) at Rocky Mountain National Park. 

2 
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Figure 1. 2007 IMPROVE Composition Data for Rocky Mountain NP and High Nitrate Days. 

Figure 1. 2008 IMPROVE Composition Data for Rocky Mountain NP and High Nitrate Days. 
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Figure 3. HYSPLIT Model 24-hour Back-Trajectories for High Nitrate Days in 2007 and 2008. 
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CALPUFF Model Conservatism Related to Nitrate Formation 

The focus of the technical discussion is on CALPUFF's conservatism in predicting nitrate and the 
importance of background ammonia in the ability of CALPUFF to more accurately predict nitrate 
formation. In addition, this section discusses a recent model enhancement to CALPUFF designed to 
improve CALPUFF's ability to predict nitrate formation. 

Secondary pollutants such as nitrates and sulfates contribute to light extinction in Class I areas. The 
CALPUFF model was approved by EPA for use in BART determinations to evaluate the effect of these 
pollutants on visibility in Class I areas. CALPUFF uses the EPA-approved MESOPUFF II chemical 
reaction mechanism to convert S0 2 and NOx emissions to secondary sulfates and nitrates. This section 
describes how secondary pollutants, specifically nitrates, are formed and the factors affecting their 
formation, especially as formulated in CALPUFF. 

In the CALPUFF model, the oxidation of NOx to nitric acid (HN0 3) depends on the NOx concentration, 
ambient ozone concentration, and atmospheric stability. Some of the nitric acid is then combined with 
available ammonia in the atmosphere to form ammonium nitrate aerosol in an equilibrium state that is a 
function of temperature, relative humidity, and ambient ammonia concentration, as shown in Figure 4 
(taken from the CALPUFF user's guide). 

Figure 4. MESOPUFF II NOx Oxidation. 

Role of Background Ammonia in CALPUFF 

In CALPUFF, total nitrate (TN0 3 =HN0 3 + N0 3) is partitioned into gaseous HN0 3 and N0 3 particles 
according to the equilibrium relationship between the two species. This equilibrium is a function of 
ambient temperature and relative humidity. Moreover, the formation of nitrate particles strongly depends 
on availability of NH 3 to form ammonium nitrate, as shown in Figure (taken from CALPUFF courses given 
by TRC). In Figure 5, the graph on the left 1 shows that with 1 ppb of available ammonia and fixed 
temperature and humidity (for example, 275 K and 80% humidity), only 50% of the total nitrate forms 
particulate matter. When the available ammonia is increased to 2 ppb, as shown in the graph on the right, 
as much as 80% of the total nitrate is in the particulate form. Figure 5 also shows that colder 
temperatures and higher relative humidity significantly favor nitrate formation and vice versa. 

1 
A larger image of the left panel appears in Figure 2. 
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N03/TN03 ratio • NH3= N03lTN03 ratio • NH3= 

Figure 5. N03'HN0 3 Equilibrium Dependency on Temperature and Humidity. 

A summary of the conditions affecting nitrate formation are listed below: 

I Colder temperature and higher relative humidity create favorable conditions to form nitrate 
particulate matter, and therefore more ammonium nitrate is formed; 

I Warm temperatures and lower relative humidity create less favorable conditions to form nitrate 
particulate matter, and therefore less ammonium nitrate is formed; 

I Sulfate preferentially scavenges ammonia over nitrates. In areas where sulfate concentrations 
are high and ambient ammonia concentrations are low, there is less ammonia available to react 
with nitrate, and therefore less ammonium nitrate is formed. 

The effects of temperature and background ammonia concentrations on the nitrate formation are the key 
to understanding the effects of various NOx control options. For the reasons discussed above, the periods 
of low temperatures are the most likely to be sensitive to ammonium nitrate formation. 

Sensitivity of CALPUFF Predictions to Ammonia Concentration Input 

In an independent analysis, the Colorado Department of Public Health and Environment (CDPHE) 
performed a sensitivity modeling analysis to explore the effect of the ammonia concentration input to 
CALPUFF on the predicted visibility impacts for a source with high NOx emissions relative to 80 2 

emissions 2. The results of the sensitivity modeling are shown in Figure 6. It is noteworthy that the largest 
sensitivity occurs for ammonia input values between 1 and 0.1 ppb. In that range, the difference in the 
peak visibility impacts predicted by CALPUFF is slightly more than a factor of 3 between ammonia 
concentration input values of 1 and 0.1 ppb. This sensitivity analysis shows that the choice of background 
ammonia is very important in terms of the magnitude of visibility impacts predicted by CALPUFF. 

2 
Supplemental BART Analysis: CALPUFF Protocol for Class I Federal Area Visibility Improvement Modeling Analysis 

(DRAFT), revised June 25, 2010, available at http://www.colorado.gov/airquality/documents/Draft -

ColoradoSupplementalBARTAnalysisCALPUFFProtocol -25June2010.pdf 
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Figure 6. CDPHE Plot of Sensitivity of Visibility Impacts Modeled by CAL PUFF for Different 
Ammonia Backgrounds. 

Enhancement to CALPUFF's Model Chemistry 

Morris et al. 3 reported that the CALPUFF MESOPUFF II transformation rates were developed using 
temperatures of 86, 68 and 50°F. Therefore, the 50°F minimum temperature used in development of the 
model could result in overestimating sulfate and nitrate formation in colder conditions. These investigators 
found that CALPUFF tended to overpredict nitrate concentrations during winter by a factor of about 3. 

A recent independent study that is relevant to the CALPUFF performance for nitrate prediction was 
performed by Atmospheric and Environmental Research, Inc. (AER) and presented at the October 2009 
Air & Waste Management Association Specialty Conference in Raleigh, North Carolina, by 
Karamchandani et al. 4 ("the KCBB study"). This study presented several improvements to the RIVAD 
chemistry option in CALPUFF, an alternative treatment that was more amenable to an upgrade than the 
MESOPUFF II chemistry option. Among other items, the improvements included the replacement of the 
original CALPUFF secondary particulate matter (PM) modules by newer algorithms that are used in 
current state-of-the-art regional air quality models such as CMAQ, CMAQ-MADRID, CAMx and REMSAD, 
and in advanced puff models such as SCICHEM. In addition, the improvements included the 
incorporation of an aqueous-phase chemistry module based on the treatment in CMAQ. Excerpts from 
the study papers describing each of the improvements made to CALPUFF in the KCBB study are 
repeated below. 

3 
Morris, R., Steven Lau and Bonyoung Koo, 2005. Evaluation of the CALPUFF Chemistry Algorithms. Presented at 

A&WMA 98th Annual Conference and Exhibition, June 21-25, 2005 Minneapolis, Minnesota. 
4 

Karamchandani, P., S. Chen, R. Bronson, and D. Blewitt, 2009. Development of an Improved Chemistry Version of 
CALPUFF and Evaluation Using the 1995 SWWYTAF Data Base. Presented at the Air & Waste Management 
Association Specialty Conference on Guideline on Air Quality Models: Next Generation of Models, October 28-30, 
2009, Raleigh, NC. 
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Gas-Phase Chemistry Improvements 

The KCBB study applied a correction to CALPUFF in that the upgraded model was modified to keep track 
of the puff ozone concentrations between time steps. The authors also updated the oxidation rates of SO 2 

and nitrogen dioxide (N0 2) by the hydroxide ion (OH-) to the rates employed in contemporary 
photochemical and regional PM models. 

Treatment of Inorganic Particulate Matter 

The KCBB study scientists noted that the EPA-approved version of CALPUFF currently uses a simple 
approach to simulate the partitioning of nitrate and sulfate between the gas and particulate phases. In this 
approach, sulfate is appropriately assumed to be entirely present in the particulate phase, while nitrate is 
assumed to be formed by the reaction between nitric acid and ammonia. 

The KCBB study implemented an additional treatment for inorganic gas-particle equilibrium, based upon 
an advanced aerosol thermodynamic model referred to as the ISORROPIA model. 5 This model is 
currently used in several state-of-the-art regional air quality models. With this new module, the improved 
CALPUFF model developed in the KCBB study includes a treatment of inorganic PM formation that is 
consistent with the state of the science in air quality modeling, and is critical for the prediction of regional 
haze due to secondary nitrate formation from NOx emissions. 

Treatment of Organic Particulate Matter 

The KCBB study added a treatment for secondary organic aerosols (SOA) that is coupled with the 
corrected RIVAD scheme described above. The treatment is based on the Model of Aerosol Dynamics, 
Reaction, Ionization and Dissolution (MAORI D) 6'

7
, which treats SOA formation from both anthropogenic 

and biogenic volatile organic compound emissions. 

Aqueous-Phase Chemistry 

The current aqueous-phase formation of sulfate in both CALPUFF's RIVAD and MESOPUFFII schemes 
is currently approximated with a simplistic treatment that uses an arbitrary pseudo-first order rate in the 
presence of clouds (0.2% per hour), which is added to the gas-phase rate. There is no explicit treatment 
of aqueous-phase S02 oxidation chemistry. The KCBB study incorporated into CALPUFF a treatment of 
sulfate formation in clouds that is based on the treatment that is used in EPA's CMAQ model. 

CALPUFF Model Evaluation and Sensitivity Tests 

The EPA-approved version of CALPUFF and the version with the improved chemistry options were 
evaluated using the 1995 Southwest Wyoming Technical Air Forum (SWWYTAF) database 8

, available 
from the Wyoming Department of Environmental Quality. The database includes MM5 output for 1995, 
CALMET and CALPUFF codes and control files, emissions for the Southwest Wyoming Regional 

5
Nenes A., Pilinis C., and Pandis S.N. (1998) Continued Development and Testing of a New Thermodynamic Aerosol 

Module for Urban and Regional Air Quality Models, Atmos. Env., 33, 1553-1560. 
6 

Zhang, Y., B. Pun, K. Vijayaraghavan, S.-Y. Wu, C. Seigneur, S. Pandis, M. Jacobson, A. Nenes and J.H. Seinfeld, 
2004. Development and Application of the Model of Aerosol Dynamics, Reaction, Ionization and Dissolution 
(MADRID), J. Geophys. Res., 109, 001202, doi:10.1029/2003JD003501. 
7 

Pun, B., C. Seigneur, J. Pankow, R. Griffin, and E. Knipping, 2005. An upgraded absorptive secondary organic 
aerosol partitioning module for three-dimensional air quality applications, 24th Annual American Association for 
Aerosol Research Conference, Austin, TX, October 17-21, 2005. 
8 

Background and database description are available at http://deq.state.wy.us/aqd/prop/2003AppF.pdf 
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modeling domain, and selected outputs from the CALPUFF simulations. Several sensitivity studies were 
also conducted to investigate the effect of background NH 3 concentrations on model predictions of PM 
nitrate. 

Twice-weekly background NH 3 concentrations were provided from monitoring station observations for the 
Pinedale, Wyoming area. These data were processed to calculate seasonally averaged background NH 3 

concentrations for CALPUFF. 

Two versions of CALPUFF with different chemistry modules were evaluated with this database: 

1. MESOPUFF II chemistry using the Federal Land Managers' Air Quality Related Values Work 
Group (FLAG) recommended background NH 3 concentration of 1 ppb for arid land. As discussed 
previously, the MESOPUFF II algorithm is the basis for the currently approved version of 
CALPUFF that is being used in the BART determination for NGS. 

2. Improved CALPUFF RIVAD/ARM3 chemistry using background values of NH 3 concentrations 
based on measurements in the Pinedale, Wyoming area, as described above. 

PM sulfate and nitrate were predicted by the two models and compared with actual measured values 
obtained at the Bridger Wilderness Area site from the IMPROVE network and the Pinedale site from the 
Clean Air Status and Trends Network (CASTNET). For the two model configurations evaluated in this 
study, the results for PM sulfate were very similar, which was expected since the improvements to the 
CALPUFF chemistry were anticipated to have the most impact on PM nitrate predictions. Therefore, the 
remaining discussion focuses on the performance of each model with respect to PM nitrate. 

The EPA-approved CALPUFF model was found to significantly overpredict PM nitrate concentrations at 
the two monitoring locations, by a factor of 2 to 3. The performance of the version of CALPUFF with the 
improved RIVAD chemistry was much better, with an overprediction of about 4% at the Pinedale 
CASTNET site and of about 28% at the Bridger IMPROVE site. 

In an important sensitivity analysis conducted within the KCBB study, both the EPA-approved version of 
CALPUFF and the improved version were run with a constant ammonia background of 1 ppb. 9 The 
results were similar to those noted above: the improved CALPUFF predictions were about 2-3 times 
lower than those from the EPA-approved version of CALPUFF. This result is similar to the results using 
the seasonal observed values of ammonia, and indicates that the sensitivity of the improved CALPUFF 
model to the ammonia input value is potentially much less than that of the current EPA-approved model. 

Similar sensitivity was noted by Scire et al. in their original work in the SWWYATF study 10
, in which they 

tested seasonally varying levels of background ammonia in CALPUFF (using 0.23 ppb in winter, for 
example; see Figure 77). The sensitivity modeling for predicting levels of nitrate formation shows very 
similar results to those reported in the KCBB study. 

Availability of a CALPUFF Version 6.4 with Enhanced Chemistry 

Recently, TRC implemented the KCBB chemistry improvements into a new version (6.4) of CALPUFF. 
The following information include excerpts from the "CALPUFF Chemistry Updates Users Guide for API 
Chemistry Options" issued by TRC on October 25, 2010. 

Two chemical transformation module options were recently introduced into the CALPUFF modeling 
system; they include: 

9 
This is a recommendation from the lnteragency Workgroup on Air Quality Modeling {IWAQM) Phase 2 Summary 

Report and Recommendations for Long-Range Transport Modeling, EPA-454/R-98-019, 1998. 
10 

Scire, J.S., Z-X Wu, D.G. Strimaitis and G.E. Moore, 2001: The Southwest Wyoming Regional CALPUFF Air Quality 
Modeling Study - Volume I. Prepared for the Wyoming Dept of Environmental Quality. 

9 
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For the first module: 

I Modification of the existing RIVAD chemical mechanism for the transformation of S0 2 to S0 4 and 
NO/N0 2 to HN0 3 and N0 3 

I Replacement of the MESOPUFF-11 CHEMEQ model with the ISORROPIA (Version 1.7) model for 
inorganic gas-particle equilibrium 

Addition of a new option for aqueous-phase transformation adapted from the RADM cloud 
implementation in CMAQ/SCICHEM 

For the second module: 

I Addition of a new option for anthropogenic secondary organic aerosol (SOA) formation based on 
the CalTech SOA routines implemented in CMAQ-MADRID. 

TRC has implemented these modules as options in the current CALPUFF Version 6.4. The first module 
option is implemented as the 6th CALPUFF chemical transformation option (MCHEM = 6), and the 
second module is implemented as the 7th CALPUFF chemical transformation option (MCHEM = 7). TRC 
has also updated the gas-particle equilibrium model for nitrates from ISORROPIA v1 .7 to ISO RROPIA-11 
v2.1. Both module options replace the MESOPUFF -II CHEMEQ gas-particle equilibrium model for 
nitrates with the ISORROPIA-11 model. Since total nitrate (TN03) is partitioned into the gas (HN03) and 
particulate (N03) phases based in part on the ammonia available after preferential scavenging by sulfate, 
the equilibrium should be determined using the total amount of sulfate and nitrate (due to all sources, 
background, etc.) present at a particular location and time. This is accomplished using the ammonia
limiting method (ALM) of an updated POSTUTIL postprocessor in the CALPUFF modeling system. 

M 
0 z .... 
Cl 

Figure 7. Sensitivity Study of Nitrate Predictions at Bridger Wilderness Area as a Function of 
Input Ammonia Concentrations to CALPUFF (0.23, 0.5, and 1.0 ppb). 
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March 21, 2012 

Via E-mail (Bill.Lawson@PacifiCorp.com) 

Mr. William Lawson 
PacifiCorp Energy 
1407 West North Temple, Suite 320 
Salt Lake City, Utah 84116 

Re: Recommended CALPUFF Version for BART Analyses 

Dear Mr.Lawson, 

Exponent, I nc. 
9 Strathmore Road 
Natick, MA 01760 

telephone 508-652-8500 
facsimile 508-652-8599 
www.exponent.com 

CALPUFF Version 5.8 (v5.8) is the current regulatory version of the CALPUFF model 
(Scire et al., 2000). The chemical modules in v5.8 of CALPUFF date back to the 1980s. 
EPA, the Federal Land Managers, and others have acknowledged the deficiencies in the 
CALPUFF v5.8 chemistry and its tendency to overestimate predicted concentrations of 
nitrate (Karamchandani et al., 2008, 2009) and potentially to underestimate sulfate from 
aqueous phase chemical processes in clouds and rainwater (IWAQM (1998)). 

Karamchandani et al., (2009) demonstrates overpredi ctions of nitrate measured at 
monitoring sites in Wyoming using the v5.8 CALPUFF chemistry by factors of3-4. 
Substantial improvements eliminating the overprediction bias of the v5.8 chemistry is found 
by using the improved ISORROPIA chemistry. 

The IWAQM (1998) report acknowledges the lack of aqueous phase chemistry is a 
substantial limitation of the CALPUFF model: 

"The algorithms currently do not adequately account for the aqueous phase oxidation 
of sulfur dioxide to sulfate. The aqueous phase chemistry can dominate the 
formation of sulfate. Therefore, in many applications sulfate is likely to be 
underestimated." 

As a result of work performed for the Electric Power Research Institute (EPRI) and WEST 
Associates, I very recently presented the results of additional research at the EPA 1 oth 

Modeling Conference in RTP, North Carolina describing the improvements in the 
CALPUFF v6.42 chemistry. This presentation is attached. A summary of the progressive 
improvements to the model performance with the addition of the new model algorithms is 
summarized as Figure 1. 
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Mr. William Lawson 
March 21, 2012 
Page 2 

As a result of significant improvements made to Version 6.42 (v6.42) series of the 
CALPUFF model chemistry, it is my recommendation that CALPUFF model v6.42 series 
code be used for Best Available Retrofit Technology (BART) modeling analyses. This 
version of the model incorporates state-of-the science aerosol equilibrium chemistry with the 
addition of the ISOPROPIA chemistry module. In addition, an aqueous phase chemistry 
model has been added to the model to more properly account for precipitation and wet 
deposition. 

The ISORROPIA gas-particle equilibrium model for nitrate (Nenes et al., 1998; Fountoukis 
and Nenes, 2007) implemented in CALPUFF v6.42 is widely-used and accepted in the 
scientific community as is the aqueous phase chemistry model in CALPUFF v6.42 which is 
based on the EPA CMAQ model aqueous phase chemistry. 

In addition to the benefit of significantly improved chemistry, v6.42 of the model represents 
the latest updated model software with all Model Change Bulletins (MCBs) fully 
implemented. The EPA version of the model v5.8 contains MCB-A through MCB-D but as 
indicated on the CALPUFF distribution web site v5.8 does not contain 
MCB-E, F, and G and it is therefore out-of-date. 

If you have any questions or require additional information, please do not hesitate to contact 
meat (508) 652-8562 (office) or(508) 808-3821 (mobile) orby e-mail at 

Sincerely, 

Joseph S. Scire, CCM 
Principal Scientist 

Enc.: Scire presentation EPA 10th Conference, March 15, 2012 
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Mr. William Lawson 
March 21, 2012 
Page 3 

Observed and Predicted Averaged [N03 ] In Different Cases at Bridger 
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Figure 1. Summary ofCALPUFF v6.42 model performance relative to observations of 
nitrate at the Bridger IMPROVE monitor in Wyoming . Run C is 
recommended as the model configuration for new regulatory BART analyses 
(Scire et al., 2012). The Base and Base 2 runs use the v5.8 CALPUFF 
chemistry and show large overpredictions of nitrate. 
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Implementation funded by WEST Associates 

Evaluation co-funded by the Electric Power Research 

Institute {EPRI) and WEST Associates 

Work performed by CALPUFF model authors while at 

TRC {Phase I) and now at Exponent, Inc. {Phase II) 

Original implementation of modules conducted by 

AER {Karamchandani et al., 2008, 2009) under 

sponsorship of the American Petroleum Institute {API) 
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CALPUFF v6.42b Chemical Module Updates 

ISORROPIA II (v2.1) used for nitric acid/nitrate aerosol partition 

ISORROPIA used in Eulerian models such as CMAQ and 
CAMx 

Aqueous-phase chemical transformation (adapted from RADM 
cloud module in CMAQ/SCICHEM) 

Oxidation of S02 in cloud water and rain water 

V6.42b couples CALPUFF with MM5/WRF liquid water 
content 

Tracks location of plume and overlap with cloud layer 

New RIVAD module tracks depleted 0 3 and H20 2 in each puff 

Anthropogenic secondary organic aerosol (SOA) formation 
(from CalTech SOA routines implemented in CMAQ-MADR ID) 
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SWWYT AF 1995 dataset 

Evaluation of actual emissions in SW Wyoming and surrounding 
area 

Large-scale, long range transport for a full year ( 1995) 

Concentrations at Bridger IMPROVE and Pinedale CASTNet 
monitors 

Cumberland Plume Study Dataset (1999) 

In-plume/single-event 

lntercomparison tests with ISORROPIA II in CMAQ 

v5.0 

Over three million Monte Carlo cases evaluated for a wide range of 
conditions 
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Meteorological Data: 

MM5 4-km data 

CALMET run in no-observations mode for all scenarios 

24 vertical layers 

Total sources: 1776 

Point, area, and boundary sources 

Constant annual, monthly variable sources 

Time variable (CEM) sources 

Air Quality Data: 

Bridger IMPROVE and Pinedale CASTNet Sites 

NADP Deposition Sites 
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Gas phase chemistry 
MESOPUFF II scheme 

Modified RIVAD (API chemistry) 

With and without Ammonia Limited Method (ALM) applied in 

postprocessing step 

Aerosol chemistry 
Original CALPUFF (CHEMEQ) method (Stelson & Seinfeld, 1982) 

ISORROPIA II (Nenes, Pandis & Pilinis, 1998) 

Background Ammonia 
Constant (1 ppb) background NH3 

Seasonally-varying 2007 measured background 

Wet scavenging/Aqueous phase chemistry 
Scavenging coefficient/ No AQ chemistry 

Aqueous phase chemistry (surrogate and 30 liquid water) 
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Cloud Liquid Water Content Option MLWC=O 
Surrogate cloud-cover and precipitation data 

LWC = 0.1 g/kg for non-precipitating clouds 

LWC = 0.5 g/kg for precipitating clouds 

In-cloud S02 conversion rate apportioned to puff mass by cloud

cover fraction 

Vertical distribution of cloud water is not addressed 

Cloud-cover observations are spatially sparse 

Cloud Liquid Water Content Option MLWC=1 
MM5/WRF 30 LWC provides detailed vertical and horizontal 

resolution 

CALMET modified to pass 30 LWC data to CALPUFF via 

CALMET.AUX file 

CALPUFF uses only LWC that overlaps puff mass distribution 
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Measured Background Ammonia (ppb) in 2007 
Used in SWWVTAF 

Month 
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Observed and Predicted Averaged [N03] in Different Cases at Bridger 
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Observed and Predicted Averaged [N03] in Different Cases at Pinedale 
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CALPUFF using constant ammonia with old chemistry 

overpredicts nitrate by about 4-6x at Bridger and 

Pinedale, WY 

ISORROPIA-v2.1 in CALPUFF-v6.42b substantially 

improves performance of the model 

Use of seasonally-varying ammonia, which shows 

substantial variability improves performance 

Use of aqueous phase chemistry with MM5 30 cloud 

data produces the overall best results 

ALM is important with MESOPUFF II chemistry but 

results with ISORROPIA are less sensitive to ALM 

12 
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Modules Tested 

MCHEM=6: Updated RIVAD implementation with ISORROP IA 
V2.1 gas-particle phase equilibrium 

MCHEM=3: Original RIVAD implementation with CHEMEQ 
gas-particle phase equilibrium 

MCHEM=1: MESOPUFF II transformation with CHEMEQ gas
particle phase equilibrium 

Data 

Plume chemistry measurements (aerial sampling) 

Hourly emissions (S02 , S04 , NO, N02 ) 

RADAR wind profiles at the source 

Tabulated hi-vol data from study report (Tanner et al., 2002) 

Hourly WMO surface met. reports, 2/day Nashville radiosondes 
13 
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RADAR Wind Profiler at Stack (CUF) 
Hourly Surface Meteorology at Triangles, 2/day RAOB Profiles Near NSHV (Nashville) 
Aircraft Sampling Locations (blue-grey [E] = July 6; red [SSW] = July 13; green [NNE] = July 15) 
High-Resolution CALPUFF Receptors Along Arcs 
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Observed MCHEM=6 
1999 
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Revised and original RIVAD implementations are nearly 
equivalent in modeling the NOx transformation data for this 
plume, and improve model performance relative to 
MESOPUFF II 

Updated RIVAD implementation improves modeled 504 

Conversion Rate 

Upper-bound rate on July 15 at 63 km and 109 km = 3.4%/hr (+/-1.2) 

RIVAD(updated) = 2.7 to 2.9 %/hr (MCHEM=6) 

RIVAD = 4.2 to 4.4 %/hr (MCHEM=3) 

MESOPUFF II = 1.8 to 2.1 %/hr (MCHEM=1) 

Modeled plume nitrate is nearly all HN03, with little particulate 
N03, consistent with the partition expected for the indicated 
meteorological conditions 

18 
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CMAQ v5.0 released February 2012 

Subroutines in CALPUFF and CMAQ compared 

Bug in array assignment fixed in CMAQ version, and several lines 
are re-activated 

New version of ISORROPIA is expected soon 

Evaluation 

Monte Carlo driver compares equilibrium ratio of particulate N03 

to total nitrate (TN0 3 = N03 + HN0 3) for range of temperature, 
relative humidity, and total concentrations of sulfate, nitrate, NH 3 

Differences in N03 I TN0 3 ratios are less than 0.01 in over 99°/o of 
the simulations made, and less than 0.1 in all 3 million simulations 

Compared to CHEMEQ, differences between the two schemes 
can range up to 100°/o of the total nitrate, although over 63°/o of 
the simulations result in a difference in the N03'TN03 ratio less 
than 0.01 and over 84°/o result in a difference less than 0.10 19 
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ISORROPIA N03/TN03 

N03/TN03 From CALPUFF· ISORROPIA2.l 

20 
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CALPUFF v6.42b includes significant improvements in 
the treatment of chemical reactions 

ISORROPIA II model for inorganic gas-particle equilibrium as in 
CMAQ 

Revised gas phase chemical transformation module for S02 

conversion to sulfate and NOx conversion to nitric acid and nitrate 

Aqueous phase oxidation and wet scavenging module adapted from 
the RADM cloud implementation in CMAQ/SCICHEM, with access to 
30 cloud water fields from MM5/WRF 

New option for anthropogenic secondary organic aerosol (SOA) 
formation based on the CalTech SOA routines implemented in 
CMAQ-MADRID 

22 
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SWWYTAF evaluations with enhanced resolution MM5 
meteorological data demonstrates significant 
improvement in performance over the default FLAG 
(2010) chemistry options 

Large overprediction of average observed nitrate 
concentrations with the older chemistry mechanism is 
reduced or eliminated with new chemistry 

Cumberland plume simulations indicate 0 3 depletion 
improves the modeled sulfate transformation rate, and 
both RIVAD module options improve modeled NOx 
transformation at large distances 

23 
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New chemistry modules in v6.42b use well-establishe d algorithms referenced in 
the referred literature and almost universally accepted in the modeling 
community as better science 

CALPUFF v6.42b is backwardly compatible with v5.8 {after bug fixes are 
introduced into v5.8). CALPUFF should be adopted as a replacement for v5.8 to 
allow access to 7 years of optional model improvements, including the new 
chemistry. Because v6.42b is equivalent to v5.8 wh en run in the same mode, 
v6.42b is an equivalent model. 

New chemistry can and should be accepted under Section 3.2 of Appendix W 

Section 3.2 is designed to allow use of important model enhancements in a timely 
way on a case-by-case basis, without the 3-5 year wait for formal rulemaking 

BART rule indicates CALPUFF is acceptable but also allows for alternative models 

EPA should approve v6.42b on case-by-case basis for use in BART applications 

24 
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TRl~STATE GENERATION AND TRANSMISSION INC. 
HEADQUARTERS: P.O BOX 33695 DENVER, COLORADO 80233-0695 303-452-6111 

Sent via e-mail 

Mr. Paul Tourangeau, Director 
Air Pollution Control Division 

July 2, 2010 

Colorado Department of Public Health and Environment 
4300 Cherry Creek Drive South, B Building 
Denver, CO 80246-1530 

Mr. Doug Lempke 
Administrator 
Air Quality Control Commission 
Colorado Department of Public Health and Environment 
4300 Cherry Creek Drive South, EDO-AQCC-A5 
Denver, CO 80246-1530 

Re: Regional Haze SIP Development Process: 
Reopening BART Determinations and Related Modeling 

Dear Paul and Doug: 

This Jetter follows up discussions held with Air Pollution Control Division (Division) 
personnel over the last few months concerning the development of a Regional Haze element of 
the Colorado State Implementation Plan (SIP). I write today to focus on what we not long ago 
learned was the Division's intention to ask the Air Quality Control Com.mission (Commission) to 
reopen the BART provisions in Regulation 3 concerning the findings the Commission made 
respecting post-combustion controls for electric generating units (EGUs), and to reopen the 
BART Determinations that were made in the 2006 - 2008 timeframe. Commission Chair, 
Barbara Roberts, is copied on this letter because of her invitation to the attendees at the 
June 171 2010 Commission meeting. Commissioner Roberts invited stakeholders in the Regional 
Haze process to provide early comments regarding what should be considered as the Division 
and the Commission, prepare for the upcoming process concerning the development of the 
Regional Haze element of the Colorado SIP. 

While Tri-State Generation and Transmission Association, Inc. (Tri-State) has significant 
concerns respecting this reopening of the BART regulations and determinations, those concerns 
will be addressed separately This letter is focused solely on the work the Division reports is 
underway pertaining to the conduct of air quality modeling of BART sources. We assume that 
Craig Station Units 1 and 2 are included in this modeling exercise. Tri-State requests the 

A Touchstone Energy•Cooperative 
~-

CRAIG STATION ESCALANTE STATION NUCLA STATION 
P.O. BOX 1307 P.O. BOX 577 P.O. BOX 698 
CRAIG, CO 81626-1"307 PREWfff. NM 87045 NUCLA, CO 81424-0698 

!)70-864,7311, ,10-824-4411 505-876-2271 

TRI-STATE- Riil 
EXHIBIT 6 
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Mr. Paul Tourangeau 
July 2, 2010 
Page2 

Division's consideration of the request for consultation contained in this letter, and of the 
attached White Paper prepared by AECOM. Tri-State respectfully requests that any Division 
modeling be performed consistent with the recommendations in the AECOM White Paper. 

We understand the Division intends to use the CALPUFF model to estimate visibility 
impacts from existing sources, and to run a series of scenarios in which lower levels of emissions 
are assumed to correspond to the results of the installation of additional controls. Tri-State 
would note that there is debate about the appropriateness of the use of CALPUFF for purposes of 
estimating the impacts of an existing source. This is so because CALPUFF is quite conservative 
in its estimation of impacts. While the use of CALPUFF modeling may make compelling public 
policy sense in the context of pe1mitting new sources where one wants to be conservative in 
terms of the potential impacts of new sources, we question the reasonableness of the use of such 
over~conservatism to estimate not only the impacts of existing sources, but to also estimate the 
potential benefits of emission reductions from existing sources because the model similarly 
would overestimate impacts and, thus provide a skewed view of the benefits of emissions 
reductions. Nevertheless, without compromising or withdrawing these concerns about the 
appropriateness of using CALPUFF for this purpose~ if the Division intends to perform 
CALPUFF modeling to evaluate existing Tri-State facilities, in the interest of fairness, due 
process, and transparency, there should be consultation between the Division and Tri-State as to 
the assumptions to be used in such CALPUFF modeling in order to minimize areas of 
disagreement. 

We mentioned the following set ofissues and concerns to Mike Silverstein on 
June 9, 2010. We raised these issues and asked if the Division would acljusttheir modeling work 
to accommodate these concerns. Having not heard back, and given the aggressive schedule we 
understand the Division to be pursuing, we wanted to provide this letter for the Division's 
consideration. 

1. We learned in mid-May that a modeling protocol, dated April 15, 2010 had been 
developed indicating it would be used for BART source-related modeling work. 
The April protocol was not provided for any public comment, much less for 
comment from the affected sources to be modeled. In all due respect, taking the 
position that there was no time for public comment or consultation with the 
affected sources does not remedy the problems presented. Had there been notice 
and the opportunity for comment and consultation, it could have avoided or 
reduced the potential for disagreement over the assumptions to be used in, and 
thus, the results of such modeling exercises. 

2. We were concerned that the April protocol contains statements that modeling will 
be perfonned using assumptions with regard to background anunonia levels that 

AN £!.CJIJAL OPPOF(fUNl'IY! AFFfl'iMATrV~ AGTtON ~MPLO\'EFI 
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are not reasonable for Northwest Colorado. Specifically, on June 9th we 
suggested that the capabilities of the new version of the CALPUFF model he 
utilized to improve the exercise by adjustment of background ammonia 
concentrations on a seasonal basis. This suggestion was made because we 
understand this adjustment to be relatively simple. We also indicated that our 
recollection was that the data from the Mt. Zirkel Study, referenced in a general 
way in the April protocol, indicate that ammonia concentrations in northwest 
Colorado are low compared to eastern Colorado and that in the fall, winter, and 
early spring months, ammonia concentrations in northwest Colorado are 
extremely low. Accordingly, any CALPUFF modeling that is performed should 
have background ammonia level assumptions seasonally adjusted to reflect the 
measured data from the Mt. Zirkel Study concerning northwest Colorado. 

3. We are also interested in learning what other assumptions are to be used in this 
CALPUFF modeling. Important examples of what assumptions we seek to 
consult about include; What "baseline" operating conditions of the source are 
used: some artificial 24-hour high value or recent 30-day averages reflecting 
current conditions? What emissions scenarios are being run and to what emission 
control levels do they relate? And, to what conditions are modeling scenario runs 
to be compared: a background of annual average conditions, a background of the 
average ofH20% best" days, or some other condition? 

We asked AECOM~ which has extensive experience in CALPUFF modeling, to research 
the topic of ammonia background conditions mentioned above and to provide a report on the 
subject. An AECOM white paper is enclosed for your consideration. It concludes that the 
statement in the Division's April protocol indicating use of a LO part-per-billion (ppb) 
background ammonia Jevel for all 12 months of a year should be modified. The AECOM white 
paper is based on review of ammonia data near Mt. Zirkel and in Wyoming. The following 
levels of background ammonia should be used. 

• 0.1 ppb during months with snow cover (November- March) 
• 0.2 ppb during transition months at the beghming and end of the snow season (April and 

October) 
• 1.0 ppb during the remainder of the year. 

In summary, we respectfully ask for the following: 

A. Any CALPUFF modeling the Division feels it must undertake should 
utilize assumptions respecting ammonia background levels based on actual 

A Touchstone Energy' Cooperative f e;. -
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data and consistent with the recommendations of AECOM in the attached 
white paper and summarized above. 

B. Tri-State should be provided an opportunity to consult with the Division 
staff concerning the balance of the assumptions to be utilized in any 
CALPUFF modeling to be performed, so that any Tri-State comments can 
be considered by the Di vision prior to finalizing any modeling report 
concerning Tri-State facilities. 

If you have questions or wish to discuss these comments, please contact Andy Berger or 
me at (303) 452-6111 

Enclosure 

Sincerely, 

dtda1c< t!Wa/tf 
Barbara A. Walz 
Vice President 
Environmental 

cc via email w/enc.: Commissioner Barbara Roberts 
Doug Lempke 

cc: Jim Sanderson 
Andy Berger 

A Touchstone Energy°Cooperanve 

Mike Silverstein 
Kirsten King 
Will Allison, Esq-
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Selection of Monthly Background Ammonia 
Concentrations for CALPUFF Modeling in NW 
Colorado 

Jeff Connors and Bob Paine, AECOM 

June 12, 2010 

Introduction 

Environment 

The Colorado Department of Public Health and Environment (CDPHE) has issued an update to their Best 
Available Retrofit Technology (BART) modeling protocol, dated April 15, 2010. The BART modellng 
protocol recommends that CALPUFF is to be used to determine the visibility improvement relating to 
emission reductions from sources subject to BART. 

One of the input parameters to CALPUFF involves the specification of monthly background levels of 
ammonia. The ammonia concentrations are used in the model to determine the secondary particulate 
formation of ammonium nitrate from NOx emissions. We have found that ammonium nitrate formation is 
particularly important in cold condfUons, when seasonal ammonia levels are usually at their lowest. 
CALPUFF has been shown to significantly overpredict wintertime nitrate formation (Morris et al., 2005) if it 
uses wintertime ammonia levels that are too high. 

It is noteworthy that the CDPHE BART protocol documents a sensitivity study of ammonium nitrate 
concentrations as a function of background ammonia concentration, and the protocol states that the 
nitrate modeling results are very sensitive to ammonia background concentrations between 0.1 and 1 
ppb, especially in winter Lower predictions of nitrates occur with lower background ammonia values. 

The CDPHE protocol states on page 29 that "an annual background ammonia concentration of about 1 
ppb or less is probabry more reasonable, based on ammonia measurements from the Mt. Zirkel Visibility 
Study." The "or less" part of this recommendation is very important, especially during the winter season. 
The protocol does not provide any further discussion about the seasonality of the ammonia background 
concentration or further discussion of using ammonia concentration values less than 1 ppb. On page 30, 
the final guidance is to use 1 ppb for ammonia in northwest Colorado for all months. This is probably 
because at the time of the Mt. Zirkel Study, CALPUFF only had the capabllity of handling one year-round 
value for the ammonia background. In light of widespread evidence of seasonal differences {e.g., see 
attached paper by Molenar et al., 2008) and CALPUFF's current ability to account for monthly variatrons, 
the use of one value for the entire year is not justified. The use of annual average values of ammonia 
concentrations in winter will lead to overpredictions of nitrate concentrations in winter. Since the use of 
monthly average ammonia values in CALPUFF is very easy to do, we request that CDPHE adjust their 
CALPUFF modeling procedures for sources in NW Colorado to include the use of monthly ammonia 
values as described in this report. 

The discussion below provides a review of the Mt. Zlrkel Study wintertime ammonia concentrations as 
well as available ammonia concentrations in an adjacent state (Wyoming) to determine the appropriate 
monthly background ammonia values for CALPUFF BART modeling for sources in NW Colorado. 

Jttne2010 www.aecom com 
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Available Ammonia Databases 

Mount Zirkel Visibility Study 

In 1993, the U.S. Forest Service (USFS) certified that occasions existed during which visibility was 
significantly impaired in the Mount Zirkel Wilderness Area (MZWA). The Mt. Zirkel Visibility Study was 
commissioned to obtain more information relevant to this certification. 

During certain intensive field study periods, the ambient measurements included ammonia 
measurements at two sites shown in Figure 1 (VORZ near Hayden and BUFZ at Buffalo Gap). The 
ammonia concentrations were determined by denuder differences (non·denuded NH4 versus the 
denuded NH4 collected on the citric acid filter). The data taken at the two ammonia measurement sites 
indicated higher ambient ammonia concentration levels at the Hayden VORZ site as compared to the 
Buffalo Pass site. This is not surprising because, as noted by Watson (2010), there is grazing in the 
Yampa Valley except durtng months of snowfall (mid-October through mid-Aprir; see 
tum:Nv'{'NyJ.Wrcc.tfrI,i;idufhtmlflleslcd/co.snt,.l)tttll). During the period of snowfall, the absence of 
anthropogenic ammonia sources {i.e., grazing cattle) lead to very low ammonia concentrations. This 
phenomenon has also been noted by other researchers (e.g., Kirschner et al., 1999). The Buffalo Pass 
concentrations are more representative of a regional value than the VORZ values1 according to the Study 
coordinator, Dr. John Watson (2010), because the Hayden VORZ monitor was located close to local 
sources of ammonia that are not representative of the overall Yampa Valley environment. Therefore, we 
have proceeded to use only the Buffalo Gap ammonia values in our recommendations for the input to 
CALPUFF. These values are plotted in Figure 2. 

Figure 1 Mount Zirkel Study Measurement Locations 

__ _.,..-r"'-, 
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Figure 2 Buffalo Gap Ammonia Concentrations 

Ammonia Measurements Taken Near Buffalo Pass, CO 
During the Mt. Zirkel Visibility Study 
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The Buffalo Gap measurements during the period of snowfall (latter portion of October through mid April) 
are minimal due to the snow cover, but the concentrations in February indicate very low values (less than 
or equal to 0.1 ppb ). Ammonia concentrations in transition months (April and October) are generally not 
expected to exceed 0.2 ppb. Ammonia concentrations in the months of May-September can be assigned 
a varue of 1.0 ppb. 

Due to the lack of wintertime measurements during the Mt. Zirkel study, another database was reviewed 
to check on the expected ammonia concentrations during that season. 

NH3 Monitoring in the Upper Green River Basinl Wyoming 

A more extensive monitoring program was undertaken in Boulder, WY less than 300 km away from 
northwestern Colorado (Molenar 2008). Ammonia measurements were taken during this field study every 
3 to 4 days using a URG denuder sampler A summary of the ammonia background data over the past 
three years is provided in Figure 3. The ammonia concentrations observed in Boulder are less than 0.1 
ppb during winter, early spring, and late fall. This likely correlated to snow cover which inhibits 

June2010 
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anthropogenic sources of ammonia such as grazing cattle. The wintertime ammonia values measured in 
this study are consistent with the choice of 0.1 ppb for the months of November-March for the Yampa 
Valley sources. 

Figure 3 Timeline of Ammonia Concentrations from Boulder, WY (Molenar 2008) 

Figure 4 2007 Monthly and Annual NH3 Concentration Data (Molenar 2008) 
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Conclusions 

The ammonia measurements during the Mt. Zirkel study (and confirmed in the Boulder, WY study) which 
have been plotted in Figures 2-4 suggest a monthly variation of concentrations should be used as ihput to 
CALPUFF. The data indicate that the following rnonthly values would be appropriate: 

• 0.1 ppb during months with snow cover (November - March) 
e 0.2 ppb during transition months at the beginning and end of the snow season (April and 

October) 
• 1.0 ppb during the remainder of the year 
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Effect of Coal-Fired Power Generation on Visibility in a Nearby 
National Park 

Jonathan Terhorstb,*, Mark Berkmana 

a Berkeley Economic Consulting, 2531 9th St., Berkeley, CA 94710 USA 
bDept. of Mathematics, San Francisco State University, 1600 Holloway Ave., San Francisco, CA 94132 USA 

Abstract 

The Mohave coal-fired power plant has long been considered a major contributor to visibil-
. '' ' ~ 

ity impairment in Grand Canyon National Park. The pe!manent clpsure ,of the plant in 2005 

provides the opportunity to test this assertion. Although this ~rialysis, based on data from the 

Interagency Monitoring of Protected Environments (IMP~QVE) ~erosol Network, shows that 

fine sulfate levels in the park dropped following the closure, no statistically significant im-
/~.- . ',, 

provement in visibility resulted. Difference-in-diffei:ence,~ estimation was used to control for 

other influences. This finding has important implicatiqns for the methods generally employed 

to attribute visibility reductions to air pollution so~rces. 
' 

Keywords: Mohave; IMPROVE; Orang 6iny9n; visibility; CALPUFF 

1. Introduction 

The Mohave Power Pr~j~ct (MPP) is a large (1,590 MW) coal-fired power plant located 

90 miles southeast of L;:ts'°V:egas in Laughlin, Nevada. Constructed in 1971, the plant was, for 

some time, the large~t emitter of sulfur dioxide in the western United States. fu 1998, a group 

of environmental advocacy organizations sued the plant's owners, alleging that its emissions of 

sulfur dioxide and particulate matter were in violation of the Clean Air Act. Approximately one 

year later, the pl~nt was identified as a major cause of visibility impairment in Grand Canyon 

National Park (GCNP) by the U.S. Environmental Protection Agency (EPA). Upon completion 

of a multi-year study referred to as Project MOHAVE (Pitchford et al., 1999), the Agency 

concluded that, although other sources contribute to the visibility reduction, "[because] of the 

*Corresponding author. Tel: +1 (510) 495-4497. 
Email addresses: terhorst@sfsu.edu (Jonathan Terhorst), mark. berkman@berkeleyeconomics.com 

(Mark Berkman) 
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quantity of S02 emitted from the Mohave Generating Station and its proximity to the Grand 

Canyon, no other single emissions source is likely to have as great an impact on visibility in 

the Park." 

A few months after this determination, the plant's owners settled the lawsuit and entered 

into a consent decree which required the plant to reduce S02 emissions no later than 2005 

(Consent Decree, 1999). Subsequently, the owners estimated that additional emissions controls 

' 
would cost more than $1 billion and elected to close the plant on Decem~e1:3t: ?005 rather 

. . . 

than make such an investment. Over four years have passed since the closfu'.e, and we now have 

the opportunity to determine whether, in the prolonged absence of plant operations, air quality 

in the Grand Canyon has improved. 

2. Literature Review 

The link between Mohave emissions and air quality ie the Grand Canyon has been studied 
. . 

and debated for over 20 years, resulting in a larg~ bocly of published research. The most com-

prehensive study to date, termed Project MO~AYE (fyleasurement of Haze and Visual Effects) 

(Pitchford et al., 1999), was performed by the EPA at the request of Congress. This multi-
_.;-~-

year research eff011 included two in~~~si~e tracer/receptor field experiments, several source 
,, 

emissions _simulations and a num9e/ otrel'ated statistical analyses, a11 designed to definitively 

elucidate how MPP operation aff~cted the atmosphere in GCNP. 

Despite these considerf!~le efforts, Project MOHAVE's conclusions are ambiguous. Tracer 
~-FY 

studies revealed that !'-'fPWeinissions did reach the park, particularly in the summer, when 

tracer concentrati3ns \Ver~:recorded above background levels on 90% of the days at the park's 

western edge. H6wever, there was no evidence linking these elevated concentrations with actual 
. .-r, ~ 

visibility impaJrm~nt; indeed, "correlation between measured tracer concentration and both 
,._[. ' 

particulate sulfuf and light extinction were virtually nil" (Pitchford et al., 1999, p. iii). Tracer 

data also indicated that "primary particles from MPP disperse during transport to GCNP to the 

extent that though they contribute to visibility impacts they alone would not cause noticeable 

impairment" (p. v). Overall, the combined results from the tracer studies "strongly suggest[ed] 

that other sources [than MPP] were primarily responsible for the haze" (p. v). 

In contrast to these measurements, pollution transport simulations such as HAZEPUFF 

2 
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(Latimer, 1993), CALPUFF (Scire et al., 2000), and RAPTD I HOTMAC (Williams et al., 

1989) did suggest a negative relationship between MPP emissions and visibility. According 

to these models, MPP contributed between 8.7% and 42% of measured sulfate on the 90th 

percentile worst air quality days at the western edge of the Canyon, and 3.1 % to 13% of sulfate 

on the south rim. In terms of visibility, the models showed that MPP increased light extinction 

by 1.3% to 5.0% at the western edge of the canyon and 0.5% to 2.6% on the south rim. The 

predicted effect at the 50th percentile was lower in each case, suggesting that MPP impaired 

visibility most on days when air quality was already quite poor. 

Noting the disconnect between the measurements and model predic(ions, EPA observed 

that "empirical data (actual field measurements) show poor coITelation between the presence 

of MPP tracer and visibility impairment in the GCNP. Project MORA VE analysts were unable 

to find any data to directly co1Toborate the extreme values. calculated by some of the models 

... " (Pitchford et al., 1999, p. x). Based on these findings, _EPA concluded that MPP was the 
-. ,,7 

. ' 
largest sole contributor to visibility in}.pairment in·. GC:NP. Emissions from large urban areas in 

California, Arizona and northwestern Mexico w~re ~]so judged to have contributed significantly 

(Environmental Protection Agency, 199?); 

Subsequent analyses which used .. CAI,PUFF to model the transport·of MPP emissions to 
' \ ,• 

GCNP obtained similar results .. A Best Available Retrofit Technology (BART) Assessment1 
. . 

conducted for Southern California Edison used CALPUFF to estimate the visibility impact of 
. .· ' 

retrofitting Mohave as a !lliturai ?as-fired plant (Paine and Kostrova, 2008). Model results pre

dicted that retrofitting, MPP t9 bum natural gas instead of coal would result in an improvement 

of approximatelY, 2.deqiyjews (a standard unit of visibility measure; see below) in the top 2% 

annual worst air q\l~lity days. Additionally, it was estimated that MPP reduced visibility at least 

.5 dv on appro~mately 500 days over two years. Another CALPUFF analysis conducted by 
,·/ 
;'c 

the State of Nevada found that the 98% percentile improvement would be 2.4 dv and that there 

would be 186 fewer days annually where the MPP effect would be greater than .5 dv (Nevada 

Division of Environmental Protection, 2009). 

1 As part of the Regional Haze Rule, EPA requires certain power plants constructed between 1962 and 1977 to 
install the best-available retrofit technology (BART) in order decrease their emissions of haze-forming pollutants. 
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Independent reanalyses of the Project MOHAVE tracer data suggest a small or nonexistent 

Mohave effect. Kuhns et al. (1999) used tracer concentrations during the summer intensive to· 

identify areas which were unaffected by the Mohave plume, and hence only subject to regional 

changes in sulfate. After controlling for this regional component, they found that MPP was 

responsible for 7 =i= 3% of the particulate sulfur deposited in the western portion of GCNP; 

the single largest daily contribution was estimated at .286 =i= .9 µg lm3. Mirabelfa. an~ Farber 

(2000) found evidence of a strong regional sulfate component but almost no correlati~n between 

local tracer and sulfate concentrations. Eatough et al. (2000) estimated that l\1PP emissions 

contributed only 4.3%-5.5% of total sulfate in GCNP; the principal sources of sulfate were 

surrounding urban areas such as Las Vegas, Los Angeles and the San Joaquin Valley. Later, 

Eatough et al. (2006) determined that the Los Angeles and Las Vegas urban areas were also 
" ', 

the main causes of light extinction in GCNP, and that MPP~associated emissions contributed 

neglibibly. 

Two earlier papers have used a disruption in plant· operations to identify MPP's effect on 

Grand Canyon air quality. First, Murray et aL (1990) examined a seven-month plant closure 

in 1985 and found no effect on ambient.sulfate concentrations in GCNP during the shutdown. 
;·., 

They concluded that MPP was responsible for less than 3% of sulfate at the south rim of the 

canyon. Switzer et al. (1996) eJ1:.panded on this study by examining monitoring data for the 
. ' 

summers of 1985-1987, a p~riod which included both the seven-month shutdown as well as 

numerous partial shutdowns. that occurred when one or both of the plant's two generating units 

were temporarily offl}Iie. By comparing these daily variations in plant operations with simul-
. -' ~ 

taneous sulfate Ill~asur~PJ.ents taken in GCNP, any link between MPP emissions and GCNP air 

' ' quality would pb(entially be cast into greater relief. Despite this added variation, the authors 

were again unap'le to detect any statistically significant effect. 

There is some evidence that GCNP air quality responded positively to a decrease in emis

sions from another nearby power plant. Between 1997 and 1999 three scrubbers were installed 

at the Navajo Generating Station (NGS), a 2,250 MW coal-fired facility located on the east

ern edge of GCNP. Analyzing the resulting 90% decrease in emitted S02, Green et al. (2005) 

found that the upper percentiles of the sulfur and light extinction distributions fell following 

4 
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the installation of all three scrubbers. A chi-squared test for independence was used to show 

that the percentage of winter days exceeding a pre-set threshold for particulate sulfate fell by a 

statistica1ly significant amount. The authors conclude that reducing NGS emissions decreased 

winter haze and improved visibility in the park. 

3. Model 

Since prior research is ambiguous regarding the impact of MPP on GCNP .air quality, it 

is useful reinvestigate this relationship taking advantage of prolonged plant closure and the 

availability of data to control for weather, background trends in air quality, human activity 

and other factors which could have affected contemporaneous visibility .. A rigorous statistical 

model is also needed in order to isolate the air quality improvement. attributable to emissions 

reductions. 

Consider a two-period model of air quality at a ·network of regional monitoring sites in 

the presence of a power plant shutdown. The air. quality outcome (light extinction, visibility, 

pollutant concentration, etc.). at monitoring _sHe i E {1, ... ,n} in period t E {O, 1} is denoted 

Yi,t· Air quality at each site and time p~p.pd is governed by several factors. The first is a 
,.,'.>-

. regional component Rt which, as the.,s.ubsc::ript suggests, varies over time but affects all sites 
('" 

equally. Examples of such effectsi~cl(lde'mesoscale meteorological conditions and pollution 
__ ,.. 

transported into tlie region fr(?m larg~. urban areas, as appears to be the case on the Colorado 

Plateau. 

A second compon~rit, di11oted Si, captures time-invmiant, site-specific effects, which would 

include elevation._pnd proximity to localized pollution sources whose emissions profiles are 

relatively consta.nt ov~r time. Finally, emissions from a nearby power plant affect only some 

of the sites in P,eri.od 0. Let 8 denote this effect, and let f},o = 1 if site i was affected by the 

plant. The plant closes between the periods O and 1, so ft,1 = 0 for all i. In the treatment 

effects literature, the group C : = { i E { 1, ... , n} : Di,O = 0} is known as the "control" group and 

T := { i E { 1, ... , n} : Di,O = 1} the. "treated" group, and the effect of the plant closure is the 

treatment effect. 

5 



EPA-R8-2014-0028860001469 

Assuming these components are additive, the air quality outcome at site i in period t is then 

Y.t =Rt+ 8 ·P.-t+S·+v·t l, l, l z,' (1) 

where Vi,t is an error term which is assumed to have zero mean over all i and t. In this model, 

we only observe Yi,t and Pi,t, and are interested in estimating 8, the effect of the pla11;t operation 

on the affected sites. Model (1) may be estimated by least squares provided the identifying 

assumption 

(2) 

. holds. In particular, this requires that 8 would be zero for the "treated" sites if the closure had 

not occurred, and that there are no omitted idiosyncratic covariates. 

In economet:J.ics, the OLS coefficient 3 is known as the difference-in-differences estimator, 

so-called because the difference in mean outcome between the treated and control groups is 

computationally identical to the OLS estimator for 3 in (1): 

(3) 

where ~Yi = M- 8 · P;_,o + ~vi. 
-· . 

This model generalizes to mult!J?le time periods and heterogeneous ti·eatment effects, and 

additional covariates can (and sl).o~~d) be added to ensure assumption (2) holds. In the air qual

ity arena, this approach has, been previously applied to study the effect of pollution regulation 

on firm location (Mi11im,~t 'a11d List, 2004; List et al., 2003), particulate matter concentrations on 

infant mortality (Jayac:handran, 2009), air pollution on school absences (Currie et al., 2009), air 

quality advisories"on public transit use (Cutter and Neidell, 2009), and similar policy questions. 
' 

Previous studies which used spatial or temporal variations in MPP's output as an instrument for 

GCNP air quality (Murray et al., 1990; Switzer et al., 1996; Kuhns et al., 1999) also employ 

essentially the same technique, provided the GCNP outcomes are compared with nearby un

affected areas. Conversely, we contend that trend analyses which simply examine air quality 

over time misidentify the Mohave effect by failing to remove latent regional components and/or 

control for idiosyncratic effects. 
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4. Data 

We studied the Mohave effect using the above model and a high-frequency, heterogeneous 

panel of air quality data from the Interagency Monitoring of Protected Visual Environments 

(IMPROVE) Aerosol Network. The network consists of remote sensing stations located in EPA 

Class 1 visibility areas, which are primarily national parks and wilderness areas. IMPROVE is 

EPA's designated data source for measuring air quality under the Regional Haze Rule.2 

Data are collected every three days, and most of the sites have at least ten years of historical 

observations available, including three years of data collected after the Mohave closure. The 

data consist of measurements of sulfate, nitrate, and other aerosol concentrations, as well rel

ative humidity. 3 IMPROVE composites these measurements i!lto a standard index of visibility 

known as the deciview (dv) (Pitchford and Malm, 1994)_. The deciview is analogous to the 

decibel unit of noise measurement; it is approximately linear with respect to perceived changes 

in visibility, and higher values signify increased degradation~ A one-unit decrease in deciviews 

represents a small but perceptible improvement in visibility. The deciview is the primary met

ric of the Regional Haze Rule.4 IMPROVE,~onito;ing sites also include a log which notes 

maintenance events as well as external.anomalies which could perturb the measurements. We 

used these logs to build an auxiliary panel of anomalous events for control purposes. 

Limited censoring was performed on the IMPROVE time series to ensure representativ

ity. We used daily surface wind direction and speed measurements taken at Laughlin/Bullhead 

City Airport, located 3 Jllll~s· east of MPP, to isolate days when the wind blew from the south 
., 

and southwest, directing the Mohave plume towards GCNP. A mid-level wind measurement is 

preferable to surface wiiid data when modeling plume transport, but the two should be suffi

ciently correlated, for our purposes. Also, we excluded observations taken on days when the 

National Weather Service issued warnings concerning dust storm activity in northern Arizona 

2TI1e Regional Haze Rule (40 CFR 51), promulgated in 1999 by the U.S. EPA to meet Clean Air Act require
ments, is designed to improve air quality in general and visibility in particular at 156 national parks and wilderness 
areas. The Rule obligates the States, in coordination with federal agencies such as the U.S. Forest Service and the 
National Park Service, to develop and implement plans to improve visibility by 2008. 

3For lack of a better term, we refer to the IMPROVE data as "daily" even though it is not sampled every day. 
4In 2006 the IMPROVE Steering Committee adopted a revised algorithm for calculating visibility. The revised 

e~timates were used in this study. 
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to avoid confounding the visibility measures. 

To control for cloudiness and its effect on sulfate formation, daily satellite imagery from 

NASA's Moderate Resolution Imaging Spectroradiometer (MODIS) program was used to cal

culate cloud albedo on a .5 x .5-degree (latitude x longitude) grid. To control for wildfires, 

a separate MODIS product was used to determine fire activity. This pixel-level data was in

terpolated over the study area using density estimation to model smoke effects. Finally, we 

used data on monthly generation at individual power plants in the southwest to examine how 

I regional power generation responded to the Mohave Closure. These data were derived from the 

U.S. Energy Information Administration's Form EIA-920 database. 

5. Analysis 

There are three IMPROVE monitoring sites in or near !,he Grand Canyon. Indian Gardens is 

3 km from the south rim at an elevation of 1, 166 m, approximately one quarter of the distance 

from the Colorado River to the upper rim of the c11ny9q. ~ance Camp is almost directly above 

Indian Gardens, on the edge of the south rim ar. nearly twice the elevation (2,267 m). Mead view 

overlooks the southern shore of Lake Mead on th~· western edge of the park. It is 20 km from 

the mouth of the Grand Canyon and 107 lqn fi;om MPP. 
'"·, ,. 

Project MOHAVE tracer studie$ suggg'st areas which were near Mohave but unaffected by 

its plume Green (1999). Several of these areas have IMPROVE monitoring stations, and they 

form the basis for comparing air quality outcomes in GCNP. The particular·sites used as the 

control group were Ike's Backbone, Petrified Forest and Queen's Valley. Each site is located 

on the Colorado Plateau, ioo-300 km distant from GCNP. Since these sites are southeast of 
,~'.. < • ..-.. • 

Mohave, they ar~ unlilJely to have been affected by MPP operation, particularly in the summer. 

5.1. Descript(-y~. Statistics 

Descriptive statistics for the IMPROVE data are shown in Tables 1 (deciviews), 2 (light 

extinction) and 3 (fine sulfate). The first three rows consider the three GCNP sites, followed 

by nearby Colorado Plateau sites in rows four through six. The final rows show monitoring 

data for sites located in Phoenix and east of Southern California (Agua Tibia Wilderness); as 

transported urban pollution is believed to strongly influence air quality on the plateau, it is wise 

to examine how these donor areas performed over the same time period. Columns one through 
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four show mean visibility for the entire study period, the pre-closure period 2003-2005, the 

post-closure period 2006-2008, and the difference in means between the two periods. Compar

ing the between-group differences in column four is analogous to(3) and hence estimates how 

the closure altered air quality in GCNP after controlling for other sources of variation. 

Average visibility (Table 1) was unchanged at Meadview after the closure; a slight improve

ment was noted at the upper south rim (Hance Camp); and Indian Gardens worsened slightly. 

Meanwhile, the control group sites improved by .21-.73 dv. Visibility at sites in·Pµoenix and 

Southern California also improved perceptibly post-closure, by 1.22" qv and .69 dv respec

tively. Similar patterns are seen in light extinction (Table 2). Light extinction fell at every 
) 

monitoring site in the region compared with before the closure .. · Large improvements occurred 

in Phoenix and Southern California, while sites around the Colorado Plateau also improved by 
/ 

lesser amounts. Despite the shutdown, Meadview actually _witnessed the least change in light 

extinction. 

Fine sulfate concentrations (Table 3) exhibit a"mote marked difference between GCNP and_ 

surrounding areas. A large drop in S04 ( -0.11 fig !m3 ) was registered at Meadview, while 

other ~ites within the canyon were essentially unchanged. Smaller changes in sulfate concen

tration were registered elsewhere on the :plat~au. Finally, sulfate levels in the surrounding urban 

areas also fell by a significant am6unt; in 'particular, the percent improvement in the Southern 

California region roughly equal_s that Witnessed at Meadview. 

Arizona and Southen;i California are major sources of pollution in the Grand Canyon area. 

At the same time, they are ~oth distant from and generally downwind of Mohave and hence 

should not have 9een &f:fected by the closure. These observations lead us to suspect that visi-
1 

bility improved throughout the region from 2003 to 2008, and that GCNP may have benefited 

from a drop in transported pollution from surrounding urban areas over that time. 

One conclusion of the Project MOHAVE report is that MPP operation was most detrimental 

to the Grand Canyon on days when air quality was already very poor. If so, the closure effect 

would be more pronounced at the upper tail of the air quality distribution, for example by 

decreasing the frequency of days with extremely low visibility. Following Green et al. (2005), 

Figure 1 shows empirical cumulative distribution plots for fine sulfate at Meadview. For claiity, 
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only the 70th through 99th percentiles are shown. The upper percentiles for fine sulfate at 

Meadview dropped approximately .2 µg !m3 following the closure, and extreme events appear 

to have lessened by varying degrees in each plot. Similar results (not shown) were encountered 

for Hance Camp and Indian Gardens. 

Figure 2 repeats the same plot for the Southem California monitoring station. A similar 

pattern of improvement emerges even though this site is too far from Mohave to have benefited 

from the plant closure. This again suggests that regional air quality was improving when the 

shutdown took place, and underscores the need for a more comprehensive 1:111alysis to identify 

the precise effect of the closure on GCNP. 

5.2. Average Effect 

Specification ( 4) is a standard generalization of the two-period difference-in-differences 

estimator to multiple time periods and sites: 

Yi,t = f3o +Pt+ Pi+ /31FIREi,t + /32CLOUDi,t + /33Al'fOMALYi,t 

0 · (SITEi X CLOSUREt}+ 1: (SITEi X CLOSUREt X SUMMERt) + l\t (4) 

The subscripts i and t index monitoring tites and time (days), respectively. The outcome vari

able Yi,t is deciviews, sulfate or ligJ;it'e~tin~tion, as measured by IMPROVE. Vectors Pt and Pi 
•• ~~ ) 1-

capture site- and time-level fixe~ eff~cts, GCNPi and CLOSUREt are dummy variables for the 

Grand Canyon monitoring sites and post-closure days. FIREi,t is a unit-less parameter derived 

from the MODIS fire product ANOMALYi,t is an indicator variable equal to one if the site's 

log noted an anomaly on that day. CLOUDi t is cloud albedo, as measured by the MODIS daily 
\. ~.' ) 

high-resolution cf~ud product. ei,t is an error term. Vectors r and o represent the net effect 

of the closur~ oq each GCNP monitoring site in the summer and in the remainder of the year, 

respectively. 

We estimated this specification by multiple regression on a balanced panel of daily data 

spanning six years (2003-2008, inclusive). Estimation results are reported in Table 4. A 

Durbin-Watson test showed strong evidence of temporal autocorrelation in the error terms, 

so the reported standard errors are heteroskedasticity and autocorrelation consistent. The three 

columns of estimates use sulfate, aerosol light extinction and deciviews as the outcome. 
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Fire is positively associated with degraded visibility but was not found to be significant. 

Cloud albedo was also not significant. We suggest that this is because the effect of cloudiness 

on sulfate formation is largely absorbed by the daily dummy variables. The closure induced 

drops in sulfate concentrations at all three monitoring sites in the summer. The largest de

crease was experienced at Meadview, where sulfate dropped .318 µg !m3 on average. The 

next-largest decrease occurred at Indian Gardens and measured .256 µg /m3. Finally, Hance 

Camp improved by .194 µg !m3• The ordering of the coefficients is consistent with the no

tion that MPP pollution enters GCNP over Meadview, is funneled through the sanyon towards 

Indian Gardens, and has the least impact on the upper rim at Hance Camp. No change was 

detected in the winter months (October-April) at any location. 

Turning to the visibility measures, results show that thes~ reductions in sulfate failed to 

translate into improved visibility in GCNP. The only statistically significant change in visibil

ity was a 3.346 Mm- 1 decrease in light extinction af Hanc~ Camp. There was no change in 

deciviews in the summer or winter at any of the three sites. To see if an increase in some other 

component could have masked the potential ifu.J>royement resulting from the closure, we esti

mated specification ( 4) for every air quality' component used to calculate light extinction and 
/ 

deciviews. We found statistically significant alterations in two components, nitrate and coarse 
;-'·· 

mass. Summer nitrate concentrations fell by approximately .12 µg !m3 at Indian Gardens and 
r . 

Hance Camp; no change was detected at Meadview. Coarse mass increased by approximately 

2.1 µg /m3 at all three sites after the closure. 

5.3. Distributional Effect 

Discussion of MPP's effect on GCNP is often couched in terms of its effect on the given 

quantiles of the air: quality distribution. The above regressions suggest this effect by isolat

ing periods whep. wind and season favor poor air quality, but it is also useful to estimate it 
; 

directly using a quantile regression (Koenker, 2005). Unfortunately, large cross-sectional mod

els such as ours pose theoretical and computational challenges for existing quantile regression 

techniques Koenker (2004 ). To alleviate these problems, we estimated a simpler version of 

specification (4). We used only summer data, and the GCNP sites were pooled into a single 

treatment group. Month fixed effects were used instead of day fixed effects. The two-step 
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estimator suggested by Canay (2010) was employed to allow for quantile-invariant individual 

fixed effects. 

Regression results are reported in Table 5. The MPP closure resulted in median sul

fate levels in GCNP falling by .103 µg /m3. At the 90th percentile, the change increased to 

.144 µg /m3. We found that median light extinction increased by 2.6 Mm-1 after the closure, 

but were unchanged at the 90th percentile. Similarly, overall visibility worsened by .52 dv at 

the median, but was unchanged at the 90th percentile. Fire had a large, negative effect in air 

quality in several of the regressions, as did the anomaly indicator variable. 

6. Discussion 

The Mohave closure decreased fine sulfate concentrations in GCNP. Several different es

timations found a statistically significant reduction wheff compared with nearby sites which 

not exposed to MPP emissions. The range of our estimates-.10 to .32 µg /m3 in the summer

corresponds to approximately a 3-10% drop in s~~fat~, which is in line with Project MOHAVE 

predictions and earlier estimates of the Moh~ye sul:fate'component. 

However, we found no corresponding improvement in deciviews or light extinction. This is 

partially explained by fluctuation in o~Jier a,yr9sols masking the drop in sulfate. It is also possi

ble that the sulfate change is too small tei;itive to natural daily variation in visibility conditions 
,· ·~· 

i' 

to ha:ve a significant impact. ~n the hypothetical case that every component except sulfate re-

mained constant after the closure, analysis of the underlying equations provides some sense 

of how visibility wou!q have_responded. The IMPROVE aerosol light extinction equation is 

(Pitchford et al., 2007): 

hext = fs(Rl!) (2:2x SOf +2.4 x NO~)+ fL(RH) (4.8 x SOf +5.1 xNot) + 
\ '~ 

2. 8 x OM8 + 6.1 x POM + 10 x EC+ Soil+ 1. 7 x Jss (RH) x SeaSalt+ 

0.6 x CM +RS+0.33 x N02, (5) 

where f (RH) is a relative-humidity correction factor, POM measures particulate organic mate

rial concentration, EC measures light-absorbing carbon, Soil measures fine soil, CM measures 

coarse mass, and S04 and NOx measure the relevant oxides. The Sand L sub/superscripts de-
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note small- and large-particle concentrations, which for S04 are given by SOfr = (S04)2 /20 

and SO! = S04 - SOr, Combining these identities and equation (5) gives 

dbext ( S04) S04 
dS0

4 
= 2.2 · fs(RH) · 1-10 + 4.8 · JL(RH) .10. 

With average summer values for Meadview (fs(RH) = 1.385;/L(RH) = 1.267;S04 = 1.633), 

we have that a -0.20 µg /m3 change in sulfate results in a -0.71 Mm-1 change in light ex-

tinction. Using the deciviews formula 

(6) 

with site-specific Rayleigh scatte1ing constant SR= 10 Mm-1 for Meadview, this translates to 

an improvement of roughly .40 dv at an average light extinction level (28.22 Mnc 1 ). Assuming 

a -0.7 µg /m3 change-much higher than suggested by previou's studies, and over twice as 

large as the greatest change we encountered-gives an exp,ected change of -1.0 dv. Hence, 

conservatively speaking, we believe it is unlikely that the Mohave closure would have resulted 

in an visibility improvement in excess of 1 dv'(other f~ctors unchanged.) . 

It is prudent to ask whether any GCNP:.sp~cifi~ exogenous change in sulfur could have oc

curred after the closure; if so, our estimates would be downward-biased. One potential source 

of S02, fire, is controlled for in t.he model. Another source is power generation. Did a nearby 

power plant (for example, NGS) increase generation to compensate for the Mohave closure? 

We examined federal regulatory; .records of monthly power generation for other plants within 

300km of the Grand. Canyon.,· before and after the closure and found no indication of such a 

surge. After ta!tjp.g. se?-.~_onality into account, regional power generation ( excepting Mohave) 

peaked in 2005, i;md trended slightly downwards for the remainder of the study period. Ad

ditionally, a folfowup EPA study of the Mohave closure noted that "[most] of the electricity 

production lost due to the closure of the Mohave Generation Station has been replaced by new 

natural gas-fired generation, particularly in Nevada" (U.S. Energy Information Administration 

(BIA), 2009). As the combustion of natural gas releases approximately 1 % of the S02 of a 

comparable coal-fired plant (on a MWH basis), there is little possibility that this could have 

offset the effect of the closure. 
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Tourism in GCNP is another potential idiosyncratic source of poIIution, but again the data 

do not indicate a countervailing effect. Monthly attendance figures from the National Park 

Setvice show that seasonally-adjusted attendance in GCNP was relatively stable from 2003 

through 2008. There is no evidence that visits spiked in the years following the MPP closure, 

as would be required to bias the estimators. 

Our results indicate that other components of visibility, in particular coarse mass and nitrate, 

changed in GCNP after the closure. Soil is known to be the main component of coarse mass 

in the Grand Canyon (Malm et al., 2007), leading us to hypothesize that.dust anomalies in and 
~~ -- . 

around GCNP in the years following the closure might caused visibility to 'Yorsen. To the extent 

that these ~e ignored by the controls we introduced, this constitutes an omitted variable in our 

model. The creation of a high resolution dust measurement· diita .. ~dmce would advance our 

ability to study air quality changes over time in the southwest.. Since dust is also a byproduct 

of driving, specific data on regional vehicle activity is ·also d~sirable. 

These difficulties are indicative of a larger problem encountered when attempting to conduct 

inference on a calculated parameter (like deciviews) which it itself a function of many stochas

tic processes, each governed by a unique set of artthropogenic and natural factors. Achieving 

identification (in the sense of assumption 2) will generally be much harder than when consid

ering any orie parameter in isolation. T9 the extent that the MPP shutdown mainly affected a 

single aerosol (S04) which ?,as.a strong regional component and is relatively stable over time, 

we are most confident that the suifate effect is correctly identified. 
. f 

7. Conclusion 

In this pape:f V,/e studied how operation of the Mohave Power Plant affected air quality in 

the Grand Canyoh;. We compared pre- and post-closure visibility in the Canyon and at nearby 

unaffected sites in order to identify the level of degradation attributable solely to MPP. Net of 

the prevailing environmental and anthropogenic factors in the region, we found virtually no 

evidence that the MPP closure improved visibility in the Grand Canyon; or, equivalently, that 

the plant's operation degraded it. Mean visibility (deciviews) and light extinction in GCNP 

did not respond to the closure in a statistically significant fashion. Sulfate levels did drop 

throughout the park, but not by an amount sufficient to induce a perceptible improvement in 
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visibility. 

We are thus unable to conclude that the closure improved visibility in the Grand Canyon. 

Our findings are consistent with, and indeed were predicted by, the results of tracer/receptor 

analyses performed over the past two decades, which consistently noted low correlation be

tween MPP emissions and GCNP visibility. They stand in contrast to the various a.tmospheric 

transport models employed by Project MOHAVE, which predicted that visibility would have 

improved by 5% or more after the closure. 

Since recent applications of CALPUFF (Nevada Division of Envi,ronme11tal Protection, 

2009; Paine and Kostrova, 2008) continue to predict that retrofitting MPP will improve vis

ibility in the Grand Canyon, our results raise questions about the reliability of CALPUFF. 

These concerns are especially pertinent in light of EPA's designa~on of CALPUFF as the pre

ferr~d model for assessing the effects of 1ong-range pollution transport on air quality in Class I 

visibility areas under the Regional Haze Rule. 
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Outcome: dv 2003-2008 2003-2005 2006-2008 d SD N Missing 
(1) (2) (3) (4) (5) (6) (7) 

Mead view 8.24 8.23 8.24 0.00 3.06 659 68 
Indian Gardens 8.92 8.86 8.96 0.10 3.66 614 113 
Hance Camp 6.54 6.61 6.47 -0.14 3.58 695 32 
Sycamore Cyn. 10.09 10.22 9.96 -0.26 3.65 675 52 
Ike's Backbone 9.36 9.46 9.26 -0.21 3.14 698 29 
Phoenix 18.04 18.61 17.40 -1.22 4.39 618 109 
So. Cal. 15.90 16.25 15.55 -0.69 5.01 592 135 

Table 1: Descriptive statistics for daily visibility, 2003-2008, 

Outcome: be,,1 2003-2008 2003-2005 2006-2008' d SD N Missing 
(1) (2) (3)· (4) (5) (6) (7) 

Mead view 13.93 13.94 1,3.93, -0.02 8.18 659 68 
Indian Gardens 16.41 16.69 16.18 -0.50 14.20 614 113 
Hance Camp 11.77 12.38 11.13 -1.25 11.20 695 32 
Sycamore Cyn. 20.39 20.97 19.80 -1.17 11.85 675 52 
Ike's Backbone 16.86 17.36 16.39 -0.97 9.63 698 29 ,· 

Phoenix 56.70 61.32 51.47 -9.85 36.80 618 109 
So. Cal. 44.24 46.56 41.97 -4.59 27.29 592 135 

Table 2: Descriptive ~tatistics for daily aerosol light extinction, 2003-2008. 

Outcome: S04 ,, 2003.:::-2008 2003-2005 2006-2008 d SD N Missing 
' (1) (2) (3) (4) (5) (6) (7) 

Meadview · 1.17 1.22 1.11 -0.11 0.75 659 68 
Indian Gardens 1.02 1.02 1.01 -0.00 0.63 614 113 
Hance Camp 0.86 0.87 0.85 -0.01 0.55 695 32 
Sycamore Cyn. 0.95 0.97 0.93 -0.04 0.60 675 52 
Ike's Backbone 1.14 1.12 1.16 0.04 0.70 698 29 
Phoenix 1.59 1.63 1.54 -0.09 0.80 618 109 
So. Cal. 2.49 2.60 2.38 -0.22 1.79 592 135 

Table 3: Descriptive statistics for daily fine sulfate, 2003-2008. 
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! I ·i 1 _ ·1 r· 

S04 bext dv 

(Intercept) 1.512*** 21.717*** 11.073*** 
(0.176) (4.0~6) · (1.023) 

Fire 0.001 0.,090 0.014 
(0.002) (0,069); (0.012) 

Anomaly -0.173* ··.13.673' 3.313 
(0.087) (9'.?.75) (1.897) 

Cloud Albedo -0.001* ·0.003 0.001 
(0.000}' . (0.006) (0.002) 

Meadview x Closure -0.004 0.211 0.120 
(0.068). 

. . . . (0.935) (0.359) 
Meadview x Closure x Summer -0.318** 0.484 0.118 ~, ,' 

'(0.i\6) (1.566) (0.490) 
Hance Camp x Closure 0.011 0.786 0.458 

(0.046) (0.865) (0.351) 
Hance Camp x Closure x Summer -0.194** -3.346* -0.918 

(0.073) (1.675) (0.489) 
Indian Gardens x Closure 0.112** 1.839 0.672* 

.4 (0.042) (0.975) (0.339) 
Indian Gardens x Closure ><' Summer -0.256*** -4.539 -0.939 

(0.074) (2.871) (0.530) 

adj. R2 0.790 0.476 0.679 
F 21.096 5.719 11.978 
P(> !FJ) 0.000 0.000 0.000 
N 1601 1556 1556 

,_ 

Significance levels: ***=0.001 **=0.01 *=0.05 

Table 4: Diffqence-ii(differences estimate of the effect of Mohave operation on Grand Canyon air 
quality. · 

20 



EPA-R8-2014-0028860001469 

Outcome: S04 hext dv 

'! 50% 90% 50% 90% 50% 90% 

(Intercept) -0.064 0.894*** -1.991 19.121 ** 0.243 4.760*** 
(0.142) (0.139) (1.850h.,,, (7.300) (0.520) (0.915) 

Fire 0.002 0.004* 0.379~** 0.407 0.075*** 0.096 
(0.007) (0.002) (p:079)>( (0.485) (0.010) (0.128) 

Anomaly -0.002 -0.324* <J:334 15.452* 1.104 3.335 
N (0.177) (0.163) .. (2':494) (7.438) (0.884) (2.492) - Cloud Albedo 0.001 *** 0.000 0.004 -0.011 0.002 -0.001 

(0.000) (0.001) . (0.004) (0.007) (0.001) (0.002) 
GCNP x Closure -0.103* -0.144:" 2.597*** 0.690 0.519* 0.034 

(0.045) (0.062) (0.555) (1.084) (0.209) (0.307) 

N 1683 1683 1631 1631 1631 1631 
Sig11ifi.cance levels: ***=0.001 **=0.01 *=0.05 ,, :. 

Table 5: Difference-in-differences estimate of the ~f!ect of Mohave operation on median and 90th percentile air quality in Grand Canyon. 
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Figure 1: Empirical cumulative distribution of.fine sulfate at Meadview. Plots is of the upper 30 per
centiles only. 
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Figure 2: Empirical cumulative distribution of fine sulfur at Agua Tibia wilderness area. Plot is of the 
upper 30 percentiles only. 
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PACIFICORP 
A MIDAMERICAN ENERGY HOLDINGS COMPANY 

July 12, 2012 

Mr. Carl Daly 
Director, Air Programs 
Environmental Protection Agency Region 8 
Mailcode: 8P-AR 
1595 Wynkoop Street 
Denver, CO 80202-1129 

Re: Docket ID No. EPA-R08-0AR-2012-0026 
Initial Information Submittal by PacifiCorp 

Dear Mr. Daly: 

PacifiCorp is providing this initial information 1 in response to EPA 's request regarding 
comments on its -Proposals in the Alternative II for PacifiCorp's Jim Bridger Units 1, 2, 
3, and 4 NO x BART, published in the Federal Register on June 4, 2012. 77 Fed. Reg. 
33022, 33053. Specifically, EPA has requested more information regarding what EPA 
calls the first, second and third proposed approaches in light of the impacts expected as a 
result ofEPA's Federal Implementation Plan (-FIPII) on PacifiCorp's customers and on 
the reliability of PacifiCorp's generating system as a whole. In submitting this initial 
information, it is important to note that PacifiCorp firmly believes the issues of customer 
impacts and system reliability are not limited to the proposed NOx BART alternatives for 
Jim Bridger Units 1, 2, 3 and 4; rather, PacifiCorp believes that in making any 
determination on a large, multi-jurisdictional system such as PacifiCorp's, the 
regulating agency must consider the broad scope of the impacts of its decisions on 
customers and generating system reliability as a whole. This is precisely what the state 
of Wyoming properly did in establishing its State Implementation Plan (- SIP II) in this 
regard. In support of its position, and without waiving any arguments addressing EPA's 
approach, PacifiCorp provides the following initial information to support EPA's -Third 
Proposed Approach, II as outlined in the June 4, 2 012, EPA action, to address the timing 
of controls at the Jim Bridger units. PacifiCorp believes that the issues raised herein are 
applicable to the timing of all BART or reasonable progress controls on PacifiCorp's 
units, whether in Utah, Wyoming, Arizona or Colorado, required to be installed under 
the Regional Haze program. 

1 PacifiCorp intends to file additional, extensive comments on the EPA's proposed action at a later date. 
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Because of the Size and Multi-State Nature of its Generation Fleet, PacifiCorp 
and its Customers are Unreasonably Impacted by the Regional Haze Rules 

PacifiCorp provides regulated electric service to more than 1. 7 million customers in 
California, Idaho, Oregon, Utah, Washington and Wyoming with a net system capacity 
of 10,597 megawatts, operating 75 generating units across the Western U.S. PacifiCorp's 
diverse generation portfolio includes coal (58% of total owned capacity), natural gas 
(21 % of total capacity), hydroelectric (11 % of total capacity), and wind and other 
resources (10% of total capacity). PacifiCorp is one of the largest owners of rate
regulated renewable generation in the United States (second only to its sister company, 
MidAmerican Energy Company) with 21 % percent of its generation capacity being 
renewable. PacifiCorp owns and operates 19 coal -fueled generating units in Utah and 
Wyoming, and owns 100% of Cholla Unit 4, a coal-fueled generating unit in Arizona. In 
addition, PacifiCorp has an ownership interest in Craig Units 1 and 2 and Hayden Units 
1 and 2 in Colorado. 

Importantly, for purposes of evaluating EPA's Proposals in the Alternative, more than 
80% of PacifiCorp' s 6,157 total owned megawatts of coal-fueled generating capacity are 
BART-eligible. Even without considering the ultimate outcome of EPA's recently 
proposed action to partially disapprove the Utah Regional Haze SIP, approximately half 
(more than 3,000 megawatts) of PacifiCorp's coal-fueled generating capacity will be 
subject to the installation of controls within the next five years. This conclusion is based 
on EPA's proposed actions to partially approve and partially disapprove Wyoming and 
Arizona's SIPs and to approve Colorado's SIP. IfEPA ultimately attempts to require 
four additional SCR on PacifiCorp's Utah units as BART controls, which is beyond the 
NOx controls already installed or planned for those units under the existing Utah SIP, 
then the impact on PacifiCorp , its customers , and system reliability will be even more 
severe. 

When considering PacifiCorp's diversified generation portfolio on an energy (as 
opposed to capacity) basis 2

, PacifiCorp's coal-fueled generation fleet serves as the 
backbone of the system with 66% of the electricity serving customers being coal-fueled. 
PacifiCorp cannot simply shut these coal units down or replace all of the energy; it is 
subject to state and federal requirements to provide reliable generation and transmission 
service on demand. As a result, additional and accelerated costs imposed on coal -fueled 
plants have a greater cost impact on customers. 

2 The word -energy as used here is intended to mean the amount of electricity actually produced in any 
given period as opposed to the total ability to produce electricity in that same period. In other words, 
although a unit may have a rated capacity to produce 100 megawatts of electricity (its capacity), it may 
only produce 50 megawatts of electricity in a given period (its energy). 
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EPA's Primary Regional Haze Proposal is Simply Too Much, Too Fast 

As evidenced by the emission reduction projects which PacifiCorp has already installed 
in accordance with the Utah and Wyoming Regional Haze SIPs, PacifiCorp is not 
opposed to making emission reductions that are cost effective for its customers and that 
achieve environmental benefits, as required by law. PacifiCorp has undertaken projects 
to comply with the Utah and Wyoming SIPs at a cost of approximately $1.3 billion 
(PacifiCorp' s share of $1.4 billion of total project costs) between 2005 and 2011 . Those 
projects, in conjunction with projects completed through 2012, have reduced emissions 
of S02 by approximately 58% and emissions of NOx by approximately 46%, with 
associated visibility benefits. 

Just as modeled visibility improvements associated with PacifiCorp's emission reduction 
projects do not stop artificially at a state border, EPA's analysis of the impacts of its 
proposed FIP for a large, multi-state system like PacifiCorp's should not be limited to 
only those facilities and customers located within Wyoming's borders. EPA' s actions 
impacting large, multi-state systems in one state must also consider the cumulative 
impacts of all of its actions in all other states that affect the same system. In connection 
with its proposed FIP in Wyoming, EPA should also consider its proposed partial 
disapproval of the Utah SIP and the resulting impact on PacifiCorp's four BART
eligible Utah facilities . In addition, EPA Region 8 has already approved the Colorado 
SIP, which includes major emissions control retrofit requirements for selective catalytic 
reduction (-SCR II) and selective non -catalytic reduction (-SNCR II) and their associated 
costs at the Craig and Hayden facilities in Colorado . Further, EPA Region 9 recently 
released a proposed Federal Implementation Plan (-FIPII) requiring installation of SCR 
at Cholla Unit 4 within the next five years. In each case, the costs of these incremental 
environmental controls will be borne by PacifiCorp and its customers, as PacifiCorp's 
generation fleet costs are allocated on a system-wide basis to customers across all states 
where it provides retail service. Likewise, in each case, installation of controls on all of 
these facilities within the prescribed or proposed timeframes takes generation out of 
PacifiCorp's system for prolonged periods of time to effectuate the construction and tie
in of these controls. 

To illustrate the magnitude of the impacts on PacifiCorp's generating system, Table 1 
below identifies the units owned ( along with ownership share) and operated by 
PacifiCorp that are impacted by the state SIPs and proposed FIPs. Table 2 includes units 
in which PacifiCorp has an ownership share but for which it is not the operator , and, 
therefore, has a financial obligation for controls required by Regional Haze-related 
requirements. 

[Table 1 on next page] 
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Table 1 
Summary of EPA Proposed Incremental NOx Actions 

PacifiCorp Owned and Operated Units 

State Unit MW Ownership Proposed Installation Requirements 
Share NOx 

Controls 
WY Dave Johnston 13 106 100% LNB/OFA SIP - Not required 

FIP-July 31, 2018 
WY Dave Johnston 2L 106 100% LNB/OFA SIP - Not required 

FIP-July 31, 2018 
WY Dave Johnston 3 220 100% SNCR SIP - Not required 

FIP - Within 5 years; 2017 
WY Jim Bridger 1 531 66.66% SCR SIP - December 31, 2022 

FIP - 2017 (first proposed 
approach) 
FIP - 2022 (third proposed 
approach) 

WY Jim Bridger 2 527 66.66% SCR SIP - December 31, 2021 
FIP - 2017 (first proposed 
approach) 
FIP - 2021 (third proposed 
approach) 

WY Jim Bridger 3 523 66.66% SCR SIP - December 31, 2015 
FIP - 2015 (first proposed 
approach) 
FIP - 2017 (second 
proposed approach) 

WY Jim Bridger 4 530 66.66% SCR SIP - December 31, 2016 
FIP - 2016 (first proposed 
approach) 
FIP - 2017 (second 
proposed approach) 

WY Naughton Unit 34 330 100% SCR SIP - December 31, 2014 
FIP - 2014 

3 EPA's proposed action on the Wyoming SIP reaches beyond PacifiCorp's BART -eligible units in that 
state to non-BART-eligible Dave Johnston Units 1 and 2. 

4 While both the Wyoming SIP and the EPA's proposed FIP require installation ofSCR and a baghouse at 
Naughton Unit 3 by the end of 2014, PacifiCorp's economic modeling suggests that it is not cost effective 
to install the required controls and that a lower cost alternative is conversion of Naughton Unit 3 to natural 
gas. As a result, PacifiCorp has withdrawn its application for a certificate of public convenience and 
necessity filed with the Wyoming Public Service Commission and plans to file for the necessary approvals 
to complete a gas conversion. Significant reductions in emissions of SO 2, NOx and particulate matter are 
expected to be achieved as a result of this action. 
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WY Wyodak 335 

UT Hunter Unit 1 446 

UT Hunter Unit 2 446 

UT Huntington Unit 1 457 

UT Huntington Unit 2 450 

Total impacted 5,007 
megawatts in 
Utah and 
Wyoming 

80% SNCR SIP - Not required 
FIP - Within 5 years; 2017 

94% TBD SIP - Not required 
EPA Action - TBD 

60% TBD SIP - Not required 
EPA Action - TBD 

100% TBD SIP - Not required 
EPA Action - TBD 

100% TBD SIP - Not required 
EPA Action - TBD 

Table 2 
Summary of EPA Proposed Incremental NOx Actions 

PacifiCorp Partner Operated Units 

State 

AZ 

co 

co 

co 

co 

Unit MW Ownership Proposed Installation requirements 
Share NOx 

Controls 
Cholla Unit 4 395 100% SCR SIP - Not required 

FIP - Within 5 years; 2017 
Hayden Unit 1 184 24.46% SCR SIP - 2015 

EPA Approved 
Hayden Unit 2 262 12.60% SCR SIP - 2016 

EPA Approved 
Craig Unit 1 435 19.28% SNCR SIP - 2017 

EPA Approved 
Craig Unit 2 428 19.28% SCR SIP - 2016 

EPA Approved 
Additional 1,704 
megawatts 
impacted 

Accelerated and Incremental Costs Are Significant and Unnecessary To 
Address Regional Haze 

In addition to the expenditures already made between 2005 and 2011 to comply with 
state-imposed Regional Haze requirements, PacifiCorp also plans to spend 
approximately $800 million from 2012 through 2022 on emissions reduction projects to 
meet the emission reduction requirements reflected in the Wyo ming and Utah Regional 
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Haze SIPs. Under either EPA's first or second proposed approach es, PacifiCorp would 
need to accelerate approximately $260 million of that planned capital expenditures in 
Wyoming alone and would add approximately $40 million in new capital compliance 
projects (also in Wyoming) . Moreover, all of these accelerated and new costs would be 
pushed into the pre-2018 timeframe and would result in minimal visibility improvement 
( as will be explained in detail in PacifiCorp' s later comments) . Along with the capital 
costs of these new and accelerated projects will come the costs of operating and 
maintaining the equipment of approximately $7 million to $10 million annually, as well 
as ongoing capital expenditures of $4 million to $5 million annually for catalyst 
replacement projects. 

In addition, preliminary estimates of the cost ofEPA's recently proposed FIP in Arizona 
for Cholla Unit 4 is approximately $200 million of incremental capital, along with 
approximately $2 million to $4 million in levelized annual operating and maintenance 
and catalyst replacement costs. 

Piling on to these costs, the EPA-approved SIP in Colorado results in more than $70 
million of incremental capital costs to PacifiCorp , along with approximately $3 million 
to $5 mill ion in levelized annual oper ating and maintenance and catalyst replacement 
costs. Notably, none of the costs quoted above include any added costs of EPA's action 
in response to the Utah SIP, which according to EPA may involve requirements for 
retrofits of more units owned by PacifiCorp in that state. 

Given the number of facilities operated by PacifiCorp and the facilities in which the 
company has an ownership interest in and is required to pay costs for the installation of 
Regional Haze-related controls, accelerated and additional controls under the proposed 
FIP result in approximately $500 million of additional capital expenditures plus an 
incremental annual cost of $16-24 million to operate those controls in the next five 
years. In addition, an EPA proposal for stringent control requirements in Utah (i.e., 
SCR) within five years would add approximately $750 million in capital expenditures 
plus approximately $7 million to $9 million annually in operating costs and 
approximately $4 million annually for catalyst replacement projects. All of these costs 
will be put on the backs of PacifiCorp and its customers in an extremely short time 
frame, ironically for a program that was designed to gradually achieve reasonable 
progress towards the goal of natural visibility conditions by 2064 - 52 years from now. 
Moreover, EPA's proposed actions in Utah and Wyoming are devoid of the recognition 
of the significant reductions in emissions already achieved under the Wyoming and Utah 
Regional Haze SIPs and the significant investment made to obtain those emission 
reductions. 

Compliance with the MATS Adds Incremental Costs and Impacts Available 
Generation 

In addition to the Regional Haze requirements, PacifiCorp's coal-fueled generating fleet, 
including the BART -eligible units, must accommodate controls for compliance with the 
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Mercury and Air Toxics Standards (-MATS II) during the same timeframe. While the 
scrubbers and bag houses already installed at many of the PacifiCorp facilities pursuant 
to the Utah and Wyoming Regional Haze SIPs position the company well to comply 
with the acid gas and non-mercury metals limits under the MATS requirements, 
additional work will be necessary, particularly at PacifiCorp's Wyoming facilities, to 
comply with the mercury emission limits by April 2015. Further, PacifiCorp has not yet 
identified a viable control suite that will allow it to comply with the MATS provisions at 
the Carbon plant in Utah. As a result, while not finally determined, it is anticipated that 
Carbon Units 1 and 2 will be requir ed to be shut down in the 2015 timeframe, resulting 
in the loss 5 of 172 megawatts of generation from PacifiCorp's system. The anticipated 
loss of this generating resource places additional strain on PacifiCorp's remaining 
baseload generation and will likely require transmission system modifications to address 
the resulting lack of generation in that area. Closure of the Carbon plant would also 
result in an increase in costs to PacifiCorp's customers for removal costs and recovery of 
plant costs. 

PacifiCorp 's Customers Cannot Absorb Increasing Environmental Costs, 
Particularly When Implemented in a Short Period of Time Period 

To accommodate, among other cost increases, the costs of the environmental controls 
already installed on PacifiCorp's coal-fueled generating facilities, PacifiCorp has filed 
with its utility regulatory authorities annual cases to increase customer rates. 
PacifiCorp's customers and AARP (among others) have consistently participated in 
these cases to express concerns regarding increases in electric rates. While EPA may 
view its proposal to accelerate the installation of controls and require additional controls 
at PacifiCorp' s facilities as just another utility complaining to avoid the consequences of 
large investments in controls, EPA's proposal has a very real impact on customers. 

As Paul Anderson of Mountain Cement Company, a member of the Wyoming Industrial 
Energy Consumers, testified at the public hearing in Cheyenne on June 26, 2012: 

Our power costs are a significant component of our manufacturing 
costs. So we're very sensitive to impacts on rates of - of capital 
investments that are required and other things. This proposal that would 
speed up the required capital investment is going to have a significant 
impact on the capital requirements of the utility companies, which then, as 
a regulated utility, they have the ability to pass on those rates to the rate 
payers. This will impact every person in the state of Wyoming, from the 
residential people to the small business operators to the industrial users. 6 

5 In addition, if the Carbon units are taken out of service and the resulting emissions are eliminated, the 
state of Utah and EPA should take that into account in determining reasonable progress under the Regional 
Haze program. 

6 See Transcript of Public Hearing Proceedings from June 26, 2012, available at: 

~~=~-=~-~~~""'""'"""""'"""""-'--"~'---'=~~:.-=~~-~~ pages 34-35. 
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Testimony by the Citizens Utility Board in Oregon has been very pointed on the issue of 
increasing rates: 

[R]ates for Oregon customers have gone through the roof .. [t]he 
primary driver ofhigher rates has been capital investments .. .It would be 
helpful if the Company saw capital investments as costs that can be 
avoided ... 7 

Additional position statements by the Citizens' Utility Board of Oregon indicate that: 

The double-digit increase that went into effect on January 1 of this 
year is already proving to be too much for customers to handle. This fact 
is most easily demonstrated through a review of the number of 
disconnection notices issued yearly for the last few years. The average 
number of disconnection notices in 2011 has increased by over 10 percent 
from previous years on a month-to-month basis. In addition, the average 
amount of arrearage from residential customers, i.e., the total amount that 
customers are behind on their bills, has also increased by nearly 25% on a 
month-to-month basis over previous years. 

The primary cause of these rate increases is the massive capital 
investment MEHC is injecting into PacifiCorp. PacifiCorp's capital 
investment in coal clean air projects, new wind generation, new 
transmission lines, and new combined cycle combustion turbines is 
expected to be in the billions of dollars. . . customers cannot afford this 
level of investment. 8 

In recent Wyoming Public Service Commission rate proceedings, the AARP expressed 
the concerns of their 95,000 members in Wyoming about rate hikes: 

This is hardship, unbelievable. [An e-mail] from Mrs. Mary Brandt 
in Pinedale says ... this is not the time to raise prices on basics, such as 
utilities ... this hike would be just another hardship and discouragement to 
employers who would be forced to pass this cost on to their customers, 
many of which are also struggling. . . The point is that the people of 

7 See Oregon Docket UE 246, CUB/100/Jenks-Feighner/pages 12-15, available at: 

8 See Opening Comments ofthe Citizens' Utility Board of Oregon before the Public Utility Commission 
of Oregon, LC 52, In the Matter of PacifiCorp dba Pacific Power 2011 Integrated Resource Plan, pages 1-

2, available at: ~~---~=""""""-"""'"'""""'"'-~""""'"""""'=-~=-



EPA-R8-2014-0028860001469 

Comments of PacifiCorp 
Docket ID No. EPA- ROS-OAR-2012-0026 
Page 9 of 23 

Wyoming, and particularly AARP members who are on fixed incomes, 
and many of them are, simply can't afford to have further rate hikes. 9 

As demonstrated by these groups and individuals, PacifiCorp's customers have already 
felt the burden of installing emission controls to address Regional Haze; they should not 
be further burdened by EPA's proposed acceleration of costs, particularly when 
Wyoming has developed a SIP that takes into consideration the Regional Haze 
requirements and their impact on electricity consumers. 

The very first of the five BART factors stated in the Clean Air Act is -the costs of 
compliance.II CAA §169A(g)(2). Surely the rate burden placed on electricity customers 
of a multi-state system like PacifiCorp's as a result of varied actions by EPA in separate 
states is among the -costs of compliance II Congress intended EPA to consider in the 
Regional Haze program. 

EPA's Primary Proposal Increases Risk to PacifiCorp's System 

As a regulated utility, PacifiCorp has a legal obligation to supply reliable electric service 
at reasonable rates as set by state utility commissions ; it also has a legal requirement to 
supply its customers as much electricity as they want, when they want it. While the 
installation of emissions controls on multiple units in a short period of time creates 
substantial challenges from a project management perspective, these challenges are 
exacerbated by increased risk factors that jeopardize PacifiCorp's ability to meet its 
underlying utility obligations : 

1. Additional Exposure to Market Power Purchases - The compressed tie-in outage 
schedule proposed by the EPA under the first and second alternatives for the Jim Bridger 
plant will increase the risk and cost to PacifiCorp's operations and customers by 
requiring the purchase of substitute power in the electricity markets. Typically, 
generation owners, including PacifiCorp, conduct periodic maintenance and repairs 
during long planned outages in the spring and fall -shoulder months . II This is the time 
when daily loads decline from their summer and winter peaks and substantial amounts of 
capacity can be removed from service (for maintenance, retrofits, etc.) without 
degrading system reliability. Environmental retrofit -tie-ins II planned long enough in 
advance can be incorporated into existing outage schedules (which are also planned long 
in advance) in order to minimize the time that such generation is not available, 
particularly because a substantial amount of major environmental retrofit project 
construction work occurs on site while the unit is in service. However, the -tie-inll 
outage generally is longer than a typically scheduled maintenance outage, and therefore 
such outages generally need to be extended by several weeks in order to place the 

9 See In the Matter of the Application of Rocky Mountain Power for Approval of a General Rate Increase 
in its Retail Electrical Service Rates in Wyoming of$62.8 Million Per Year or 10.4 Percent, Docket No. 
2000-405-ER-ll (Record No. 13034), Transcript of Hearing Proceedings before the Public Service 
Commission of the State ofWyoming. 
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environmental control equipment into service. When multiple major retrofits occur at 
many units during a short time frame across a regional system , such outage extensions 
can materially affect the balance between loads (i.e., electricity demand) and available 
resources (i.e., electricity supply). 

When an imbalance between load and available resources exists, utilities are forced to 
purchase electricity in the market, if it is available. A multitude of factors can impact 
electricity market prices, including planned or forced outages, fuel prices, and 
availability of intermittent resources (i.e., renewables ), as well as natural conditions over 
which entities have no control, such as seasonal temperature variations, wildfires (which, 
of course, are themselves unexpected and significant contributors to Regional Haze) that 
may impact transmission facilities, etc. As PacifiCorp is required to take facilities out of 
service for retrofit equipment tie-ins, it will be forced to make up any load and resource 
imbalances with power purchases, which have the potential to significantly increase its 
costs to customers of generation. 

2. Management of Planned Outages - The management of planned outages over time 
also affects the timing of retrofit construction. Generation owners, including PacifiCorp, 
often find it necessary and advantageous to begin construction sufficiently in advance of 
a compliance deadline in order to time the retrofit -tie-inll outage to coincide with a 
lengthy planned outage, thus minimizing the amount of additional time the unit is out of 
service to complete the retrofit. This approach affords generation owners limited 
flexibility to manage availability of generating units. This limited flexibility, however, is 
subject to practical limitations of not expending funds too far ahead of compliance 
deadlines, the required maintenance on individual units, and market drivers such as labor 
and equipment availability-all while balancing overall outage schedules with market 
power costs and system reliability considerations. When major control projects are not 
coordinated with existing outage schedules (such as when EPA unilaterally announces in 
a FIP a date by which controls must be installed) , a unit will be required to either have a 
second outage to tie-in control equipment, or accelerate or defer the normal planned 
maintenance schedule. Both of these scenarios increase risk for the unit in question -
these risks include added costs, decreased availability potentially during high demand 
for electricity, and decreased reliability. This is especially true where, as in PacifiCorp's 
case, a large number of units with multiple control projects must be managed within 
relatively short periods of time. 

Additionally, the joint ownership of many units in the Western U.S. creates an added 
dynamic whereby changes in planned outages for the tie-in of controls may significantly 
impact a joint owner's ability to serve its underlying load. 

3. Enhanced Risk Associated with Resource Availability - In the Western U.S., the 
prevalence of hydropower and its typical seasonal output profile means that much more 
planned outage time occurs in the spring than in the fall. In fact, Pacifico rp historically 
conducts approximately 90% of its planned outages (measured in MW-days out of 
service) for fossil units during the spring, when hydropower typically is abundant and 
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can be relied upon as a firm resource to meet customer demands . While hydro power 
affords a resource adequacy cushion in average years, drought conditions can reduce this 
cushion significantly . Not only does hydropower availability influence the resource 
adequacy cushion, PacifiCorp's analysis of the system impacts associated with past dry 
years show they can reduce the availability of system resources by as much as 400 
available megawatts. In terms of planning for multiple control projects on multiple units 
required under a FIP in an extremely short time frame, the chance of an inadequate 
-cushion II from hydropower resources (for reasons outside of PacifiCorp's control) only 
adds to the risk of PacifiCorp being unable to meet its electricity supply obligations or 
being able to do so at an unfair cost to its customers. 

4. Planning for Adequate Generation and Reasonable Costs - PacifiCorp performs load 
and resource assessments as part of its biennial Integrated Resource Plan (-IRPII). These 
assessments focus on load and resource conditions forecasted during the summer peak. 
Recognizing that the impact of major emission controls retrofit project -tie-in II outages 
would be felt primarily in the Spring months, the IRP Load & Resource balance 
framework has been extended to those months to provide additional information 
pertaining to Pacifico rp's planning considerations. 

Resource planning requires forecasts of peak hour loads and available resources to meet 
those loads. The supply/demand balance methodology used in PacifiCorp's IRPs 
compares peak load (plus a planning reserve margin) against owned and firm resources, 
including thermal capacity, hydroelectric capacity, renewables and qualifying facilities, 
demand-side management resources (DSM), and net firm purchases. Although the IRP 
focuses on July system peak conditions, monthly load and resource projections through 
2022 can be constructed using other data that PacifiCorp utilizes for 10 -year modeling 
outlooks. 

PacifiCorp has examined two scenarios to evaluate the implications of complying with 
EPA's proposed and prospective actions on Regional Haze proposals throughout the 
Western U.S., particularly those regions impacting PacifiCorp operations. The scenarios 
include: 

A. A -SIP Scenario II that reflects retrofit plans and compliance dates under currently 
proposed State Implementation Plans in Wyoming, Utah, and Arizona, as well as 
the approved plan in Colorado ; and, 

B. An -EPA Aggressive BART Scenarioll that depicts EPA's proposed FIP in 
Wyoming, EPA's proposed FIP in Arizona, a FIP in Utah that would require 
installation of SCR at PacifiCorp's units within five years, and Colorado's 
approved SIP. 

Figure 1 below shows the monthly load and resource balance between 2012 and 2018 for 
an EPA Aggressive BART Scenario, incorporating the impact of potential emission 
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control retrofit -tie-inll outage schedules that could reasonably be anticipated to result 
from EPA's ongoing SIP reviews based on past EPA actions across the country. 10 

14,000 

Figure 1 
PacifiCorp System Load and Demand versus Available Resources 
EPA Aggressive BART Scenario - Forecasted 2013 through 2018 

-DSMQassI 

-wind & QF (Owned & Contracted) 

-Demand+ Reserve 

Note: Negative figures correspond to net firm contract sales. 

Figure 1 above clearly shows the reduction in coal capacity that occurs each Spring 
under the planned outage schedules that generally coincid e with lower Spring demand. 
Notably, in the Spring of 2017, primarily as a result of the additional outages required to 
tie in the SCRs potentially required under the EPA Aggressive BART scenario, demand 
significantly outstrips supply. Figure 2 below magnifies 2017 and 2018 to more closely 
examine these years. 

[Figure 2 on next page] 

10 Details regarding the requirements and timing under the Aggressive BART Scenario is provided in the 
next section. 
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Figure 2 
PacifiCorp System Load and Demand versus Available Resources 
EPA Aggressive BART Scenario - Forecasted 2017 through 2018 
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In order to see how the additional EPA Aggressive BART outage time could impact the 
PacifiCorp system, a more granular picture is helpful. The outage schedule is optimized 
(and as forecast conditions change, re-optimized) to (1) fit as much planned outage time 
as necessary to maintain the coal units properly while minimizing the impact on 
reliability and (2) to rationalize the deployment oflabor and equipment resources across 
the fossil fleet. Additional planned outage days necessary to complete emission control 
retrofits are accommodated using the same criteria - namely to minimize the overall 
peak ( combined MW) outage impact while scheduling the extended outages to -fit II into 
the low-load Spring season without unduly extending the overall outage season back into 
the winter months or forward into the summer months. Figure 3 below shows two 
( optimized) planned outage schedules through the 2017 and 2018 outage planning 
window, under the SIP Scenario and the EPA Aggressive BART scenario. 

[Figure 3 on next page] 
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Figure 3 
PacifiCorp Coal Capacity on Planned Outage 

Current SIP Obligations versus EPA Aggressive BART Scenario 
Forecasted 2017 through 2018 

Coal Capacity on 

As shown in Figure 3 above, the outage season in the Spring of 2017 would begin 
identically during the third week of March, but the EPA Aggressive BART scenario 
outages would exceed the SIP Scenario outages about a week after, and remain higher 
for the duration of the outage season, which would be extended through the end ofJune 
in the EPA Aggressive BART Scenario. For most of April and May, the difference 
between the two scenarios is over 900 MW of additional coal capacity that will be out of 
production due to the emissions control retrofit -tie-inll outage extensions. 

The outage season in the Fall of 2017 would result in approximately 500 MW of 
previously available coal capacity being out of production for a period of time, and the 
Spring 2018 outage would begin identically at the end of February with an extended 
peak outage duration under the EPA Aggressive BART scenario. 

Since available replacement power is likely to cost more than PacifiCorp coal 
generation, those additional costs should be ascribed to complying with the Regional 
Haze Program, should the EPA Aggressive BART Scenario become required. While 
there would be some additional resource adequacy risk involved, quantifying that risk in 
terms of the increased probability of failing to meet load requires a much more complex 
analysis. However, the figure does depict the challenges that PacifiCorp would face in 
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maintammg reliability under a more stringent program to curb Regional Haze, 
particularly in 201 7. 

The additional outage time required for retrofits in the 2017 through 2018 period under 
the EPA Aggressive BART scenario poses challenges and risks for PacifiCorp. Meeting 
those challenges would require procuring additional resources during the outage months 
beyond those currently envisioned in the IRP, which may or may not be readily 
obtainable in the market (depending on prevailing conditions at the time) and at 
unknown costs. 

5. Planning for Grid Reliability 

Similar to the potential system resource adequacy risk discussed above, quantifying the 
reliability risks that PacifiCorp' s transmission system may face under the EPA 
Aggressive BART scenario requires a much more complex analysis than can reasonably 
be completed in the timeframe requested by the EPA for this preliminary assessment . 
However, the incremental localized reduction in available coal capacity underlying the 
EPA Aggressive BART outage planning scenario depicted in Figure 3 above would be 
expected to pose operational challenges and risks for PacifiCorp. These challenges 
unnecessarily pose increased risks and cost to customers that EPA's third proposed 
alternative would minimize. 

Unprecedented Level of Retrofit Activity 

The EPA's FIP would result in an unprecedented level of retrofit activity on 
PacifiCorp's system, creating significant new issues not previously experienced, 
including those described below: 

Historic Retrofit Activity 

For historical perspective, a view of the environmental retrofits completed at power 
plants in the PacifiCorp region over the past two decades is detailed below in Figure 4 
by in-service year and technology type. 

[Figure 4 on next page] 
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Figure 4 
Historica I Quantities of Retrofits in PacifiCorp Region 
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All generation fuel types are represented; individual units may be represented more than once if subject to multiple 
retrofits. 

As shown in Figure 4 above, the pace of retrofitting environmental controls has 
accelerated substantially in the past six years, with significant capacity retrofitted with 
enhanced controls for NOx, S02, and PM, with some units receiving controls for all three 
pollutants. Note that while Figure 4 is a plot of the equipment online date, construction 
of the individual retrofits may be presumed to occur before the in-service year. 

Because implementation and retrofit of these controls vary significantly in capital costs 
and project complexity, in order to normalize the data set, all types of major 
environmental retrofit projects are converted into their wet FGD equivalent MW 
according to the conversion rates in Table 3 below. Following the convention used by 
the EPA in a recent study, this conversion is based on the capital costs of each type of 
control upgrade as listed. 11 Using these conversions, one MW of upgrades from any 
type of control technology would be normalized to have the same capital cost and 
approximate supply chain implications. 

[Table 3 on next page] 

11 An Assessment of the Feasibility of Retrofits for the Mercury and Air Toxics Standards Rule. December 

16, 2011. Retrieved from -~.u...u-~-~-"'"'""'-~~~--~--~~--"--""'"""'"~~ 
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Table 3 
Wet FGD Equivalence of Retrofit Technologies 

Retrofit Equipment 
Capital WetFGD 

Cost Equivalent 
(2011$/kW) (MW) 

Coal 
SCR $223 0.33 
SNCR $51 0.07 
Dry FGD $585 0.86 
WetFGD $683 1.00 

DSI $41 0.06 
Baghouse $353 0.52 
ESP $70 0.10 
ACI $26 0.04 
Combustion Controls $41 0.06 

Wet FGD Upgrades 0.20 
Dry FGD Upgrades 0.20 
ESP Upgrades 0.10 

Oil/Gas 
Coal SCR 
Coal SNCR 
SCR $64 0.09 
SNCR $13 0.02 

Sources and Notes: 
Capital costs of retrofit on coal plants from EPA: IPM Base Case v.4.10. Chapter 5. 
August 2010 and EEI: Potential Impacts of Environmental Regulation on the US. 
Generation Fleer. Final Report. January 2011. 
Oil/gas costs from year 2004 estimate inflated by ratio of coal SCR and SNCR cost 
inflation between 2004 and 2011 from the same sources. 

The total control retrofits reported in Figure 4 above can be converted into their wet 
FGD equivalent values as shown below in Figure 5. 

[Figure 5 on next page] 
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Figure 5 
Historical Retrofits in PacifiCorp Region on a Wet FGD Equivalent Basis 
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Notes: 
Retrofit and new construction MW converted into Wet FGD equivalent basis from Table 1. 

As seen on Figure 5 above, 2006 represented the year when PacifiCorp placed into 
service the greatest amount ofretrofit equipment - about 475 MW on a wet FGD basis. 
The next highest years - 2011 (246 MW) and 2010 (201 MW) are only about half that 
level. 

Potential Regional Haze Program Retrofit Activity 

Two scenarios have been analyzed under two different retrofit compliance assumptions. 
The -SIP Scenario II reflects the retrofits and compliance dates under the currently 
proposed State Implementation Plans and the -EPA Aggressive BARTII depicts 
proposed and prospective actions by the EPA requiring more stringent application of the 
Regional Haze program beyond the levels proposed by the respective States. For each 
scenario, the impacted capacity for various types of retrofit equipment by the retrofit 
online date is summarized . 

[Figure 6 on next page] 
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Figure 6 
Projected Retrofits in PacifiCorp System 
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The retrofit equipment online schedules under the SIP assumptions are plotted in Figure 
6, and similarly, Figure 7 depicts the online schedules for the retrofits under EPA 
Aggressive BART assumptions. 
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Figure 7 
Projected Retrofit in PacifiCorp System 
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In order to compare with historic levels ofretrofit activity, retrofit impacted capacities 
under the SIP and EPA Aggressive BART scenarios were converted into Wet FGD 
equivalents in Figure 8, along with the historic annual benchmark of 475 MW. 

The differences between the SIP Scenario and the Aggressive BART Scenario are fairly 
substantial on an equivalent Wet FGD basis. In the SIP Scenario, only one year exceeds 
the 2010-2011 levels of retrofit investment (of about 225 MW/year), while retrofits 
placed in service in 2017 ( 67 5 MW) substantially exceed the previous historic maximum 
of 475 MW by 200 MW and two years are above the 2010-2011 level. The control 
installation requirements under the EPA Aggressive BART Scenario would result in 
more work, less time, and increased costs. 

Figure 8 
Projected Retrofit in PacifiCorp System Relative to Historical Maximum 
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Notes: 
Historical maximum from Figure 5 above. 
Conversions to Wet FGD equivalent from Table 3 above. 

Supply Chain and Labor Considerations 

When considered independently from other environmental requirements, the retrofits 
required under either Regional Haze compliance scenario are not anticipated to impose 
undue stress on the national supply chain for specialized labor, materials and equipment. 
However, analyses of compliance with the Mercury and Air Toxics Standard (MATS) 
have raised concerns that requiring much of the U.S. coal fleet to retrofit or retire in a 3 
to 5 year time frame (partially overlapping the compliance time period under the 
Regional Haze Program) will challenge the equipment construction industry. A study 
performed for the Midwest Independent Transmission System Operator (MISO) 
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analyzed compliance with MATS by 2015 -2016 and identified potential bottlenecks in 
labor and equipment that might accompany the retrofit and capacity replacement 
activities in that region. 12 PacifiCorp is not aware of any study that has assessed the 
potential interaction between the Regional Haze Program requirements and other 
environmental requirements such as the investments implied by MA TS. In addition to 
the MATS requirements, additional pressure will be placed on labor and equipment from 
the Cross-State Air Pollution Rule (-CSAPRII) or its successor, as utilities in the Eastern 
U.S. install scrubbers and SCR or SNCR to meet their obligations under a Transport 
Rule. To the extent that MATS and CSAPR or other environmental requirements create 
pressure on labor and equipment supplies, that pressure will be increased by the 
Regional Haze requirements for installation of controls within a five year period as is 
being proposed and/or adopted by EPA in the Western U.S. 

Figure 8 shows that over half of the PacifiCorp retrofit activity in the SIP Scenario 
occurs in the 2014-2016 timeframe, during which coal units across the U.S. will likely 
comply with MATS and compete for many of the same resources. This raises the 
prospect of higher costs and delays associated with completing retrofit projects in this 
timeframe, assuming that MATS compliance stays on its current schedule. Moreover, 
while the MATS compliance schedule will not accelerate, there remains a possibility that 
the MATS compliance deadlines could be delayed as a result of legislative or other 
action at the national level. If this were to happen, some of the stress on supply chains 
would be alleviated under the SIP Scenario. However, any delayed compliance with 
MATS would then coincide with the retrofits necessary to comply with the EPA 
Aggressive BART scenario. There is also some overlap between the labor and 
equipment markets for environmental retrofits and new capacity construction, both 
regionally and nationally, which may affect the accessibility and cost of these resources 
during a period of aggressive Regional Haze Program retrofits. 

Wyoming and EPA are Legally Required to Consider the Economic and System 
Impacts on PacifiCorp and Its Customers 

EPA must include the information provided herein as part of its analysis of Wyoming's 
Regional Haze SIP and EPA's proposed Regional Haze FIP. As EPA's Regional Haze 
guidance, Appendix Y, explains: 

There may be unusual circumstances that justify taking into consideration 
the . . . economic effects of requiring the use of a given control 
technology. These effects would include effects on product prices ... 

12 See Supply Chain and Outage Analysis of MISO Coal Retrofits for MATS by The Brattle Group, May 
2012. This report also surveyed other supply chain studies, providing a range of potential effects from 
MATS compliance. 
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Where these effects are judged to have a severe impact on plant operations 
you may consider them in the selection process, but you may wish to 
provide an economic analysis that demonstrates, in sufficient detail, for 
public review, the specific economic effects, parameters, and reasoning. 

Appendix Y, IV.E.3. Given the large number of BART impacted units owned by 
PacifiCorp in different states, these -unusual circumstances II justify Wyoming's BART 
actions on PacifiCorp's facilities and PacifiCorp's customers. 

Regional Haze is Primarily a State Issue and the Wyoming SIP Schedule Should 
be Maintained 

The Clean Air Act and EPA's own rules require Regional Haze requirements to be 
determined and implemented at the state level. In Wyoming, however, EPA has elected 
to reject part of Wyoming's carefully-crafted SIP and replace it with its own. This is not 
how the Regional Haze program is supposed to work. PacifiCorp believes that EPA's 
proposal fails to give proper deference to the State of Wyoming's Regional Haze 
determinations as required by the Clean Air Act. 

The Wyoming Department of Environmental Quality conducted a robust BART 
analysis. In doing so, it exercised the very discretion contemplated by the Clean Air Act 
in applying the relevant factors to its BART determinations. These factors, found in 
EPA's own requirements, included consideration of issues such as those identified 
herein. The EPA should not substitute its judgment for that ofWyoming, particularly 
when Wyoming has taken into consideration the issues that are important to the State of 
Wyoming, its citizens, PacifiCorp and our customers, such as grid reliability, costs and 
the complexity of PacifiCorp's integrated electricity system and resources. 

PacifiCorp urges EPA to adopt the third proposed approach, providing additional time 
for PacifiCorp to manage the system impacts of controls and costs. The emission 
reductions achieved by accelerating the SCR at the Jim Bridger facility by four to five 
years pale in comparison to the emission reductions already achieved under the 
Wyoming Regional Haze SIP. PacifiCorp's later comments will address this issue in 
more detail. Moreover, nothing in this submission should be interpreted as PacifiCorp's 
agreement with any ofEPA's proposed Regional Haze FIP. As PacifiCorp will explain 
in its later comments, PacifiCorp completely disagrees with EPA's proposed Regional 
Haze FIP. 

PacifiCorp appreciates the opportunity to provide comments on the EPA alternative 
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proposals for PacifiCorp's Jim Bridger Units 1, 2, 3, and 4 NOx BART. Additional, 
extensive comments on the balance ofEPA's proposed action will follow. 

Respectfully submitted, 

Micheal G. Dunn 
President and Chief Executive Officer 
PacifiCorp Energy 
1407 West North Temple 
Salt Lake City, UT 84116 
(801) 220-4893 
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Steve Dietrich, Wyoming's Air Quality Administrator, testified in a public hearing in Cheyenne, 
Wyoming on June 26, 2012 regarding regional haze issues. As part of his testimony, he 
explained how the timing of the regional haze program, and why EPA should not force controls 
into the first planning period. 

The Regional Haze Rule is a unique federal rule in many ways, but the most 
unusual aspect of the rule is the time frame that it attempts to cover. The rule 
looks forward 60 years with the goal of r eturning visibility to natural conditions 
by 2064. Many of us that are currently working on this problem will not be alive 
when the goals of this program are attained ... 

EPA recognized that as a long-term program the states would need to address 
overall goals in smaller pieces. In 40 CFR 51.308(±), EPA placed a requirement to 
20 submit comprehensive state implementation revisions in 2018 and every 10 
years thereafter, which means SIP revisions in the year 2018, 2028, 2038, 2048, 
and 2058. So states will be doing five more comprehensive regional haze SIPs 
before the year 2064. In addition to the comprehensive SIP revisions, states are 
also required under 40 CFR 51.308(g) to submit progress reports in the form of a 
SIP revision every five years. With the first revision due in 2013 and every five 
years thereafter, the State will be doing 11 progress reports and SIP revisions. 
Between the comprehensive SIP revisions and the not so comprehensive SIP 
revisions, the states will be submitting at a minimum 16 mo re SIP revisions to 
address regional haze. It is very possible that the number could be higher than 16 
SIP revisions because the State of Wyoming has already submitted four regional 
haze SIP revisions for the first planning period alone. This was not the S tate's 
choice, but intervening lawsuits and changes to the Regional Haze Rule required 
changing the plan multiple times. 

Our point in outlining all of this -- all the increments in the long -range plan is to 
underscore EPA's intention to give states some ti me to get the job done. EPA 
never intended for states to attain all of the reductions in the first planning period. 
There are no requirements in the rule to hit certain emissions reductions by a 
certain period of time. In fact, EPA recognizes in the preamble that many things 
will change over time and that it may be possible to get emissions reductions in 
the future that cannot be procured at an earlier time. On page 35732 of the July 
1st, 1999 Regional Haze preamble, EPA says, "In the longer term, it can be 
expected that continued progress in visibility impairment will be possible as 
industrial facilities built in the latter half of the 20th century reach the end of their 
useful lives and are retired and/or placed by - replaced by cleaner, more fuel -
efficient facilities. Significant improvements in pollution prevention techniques, 
emission control technologies, and renewable energy have been made over the 
last -- past 30 years and continue to be made. History strongly suggests that 
further innovations in control technologies are likely to continue in future 
decades, leading to the ability of the new plants to meet lower emission rates. 
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Department of Environmental Quality 

To protect, conserve and enhance the quality of Wyoming's 

environment for the benefit of current and future generations. 

Matthew H. Mead, Governor Todd Partitt, Director 

July 5, 2013 

Mr. William K. Lawson 
Environmental Manager 
PacifiCorp Energy 
1407 W. North Temple, Suite 330 
Salt Lake City, UT 841.1_6_. _____________ _ 

CERTIFIED - RETURN RECEIPT REQUESTED 

Re: Air Quality Permit No. MD-14506 

Dear Mr. Lawson: 

The Division of Air Quality of the Wyoming Department of Environmental Quality has completed final 
review of PacifiCorp Energy's application to modify the Naughton Power Plant by reducing permitted 
emissions from Unit 3 and ultimately converting the unit from a coal-fired electric generating unit to a 
natural gas-fired unit in 2018. The Naughton Plant is located in sections 32 and 33, T21N, R116W, 
approximately four (4) miles southwest of Kemmerer, in Lincoln County, Wyoming. Comments were 
received from PacifiCorp Energy on June 14, 2013; and on June 17, 2013 from the United Mine Workers 
of America Local 1307; from Westmoreland Kemmerer, Incorporated; and from the Lincoln 
Conversation District. All comments were considered in the final permit and are addressed below. 

Comments from the United Mine Workers of America Local 1307; Westmoreland Kemmerer, 
Incorporated; and the Lincoln Conservation District 

Comments: 

Responses: 

The United Mine Workers of America Local 1307. and Westmoreland Kemmerer, 
Incorporated oppose the permitting action that would allow the conversion of Naughton 
Unit 3 to a natural gas-fired unit. Both commenters state that controls could be used on 
the existing unit to achieve compliance with EPA standards. Both commenters also cite 
the potential reduction in the workforce at the Kemmerer Mine, reduction in tax revenue, 
and a potential loss of school district funding as the reasons for their opposition. The 
Lincoln Conservation District commented that the price of natural gas could rise in the 
future, which could increase rates for electricity from gas-fired units. They also cite the 
potential loss of tax revenue and impact to local budget cuts, and concur that pollution 
controls could be used on the existing coal-fired unit to achieve compliance with EPA 
standards. 

The Division grants air quality permits for the construction or modification of air 
pollution sources based on compliance with the Wyoming Air Quality Standards and 
Regulations. The Division does not dictate fundamental design of the applicant's facility 
or the applicant's choice of fuels or the cost of those fuels. We do not have the authority 
to deny an air quality permit for a proposed project because of a project's impact on tax 
revenue or the local economy. We do consider the costs of the air pollution control 
equipment that is proposed for the facility, but only to ensure that Best Available Control 
Technology (BACT) is being applied in accordance with the WAQSR. 
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PacifiCorp Energy's Comments 

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Permit Conditions 6.ii.4 and 10 - PacifiCorp stated that it intends to implement the 
requirements imposed by Condition 6.ii beginning April 1, 2015, and requests that 
Conditions 6.ii.4 and 10 be revised to require that initial performance testing be 
completed within 30 boiler operating days from April 1, 2015. PacifiCorp also notes that 
Condition 10 refers to limits contained in Condition 5.ii that are actually stated in 6.ii. 

The Division will retain the effective date of the emission limits shown in 6.ii.4, but will 
revised the timeframe for initial performance testing from April 1, 2015 to within 30 
boiler operating days from April I, 2015 in accordance with Chapter 6, Section 2(j) of the 
Wyoming Air Quality Standards and Regulations (W AQSR). Condition IO will be 
revised to correctly refer to the limits in Condition 6.ii rather than 5.ii. 

Permit Conditions 6.iii.4 and 11 - PacifiCorp intends to complete the conversion of Unit 
3 and place the unit in service as a natural gas unit prior to June 30, 2018. Therefore, the 
requirement that initial performance testing for limits under 6.iii.4 be complete by 
December 31, 2017 cannot be met. PacifiCorp also notes that Condition 11 refers to 
limits contained in Condition 5.iii that are actually stated in 6.iii. 

The Division's intent in requiring testing under Condition 6.iii.4 by December 31, 2017 
was to ensure that Unit 3 would not be fueled by coal beyond that date, as represented in 
the application. To allow PacifiCorp the time needed to make the conversion of Unit 3 to 
a natural gas-fired unit, the Division will extend the initial performance testing 
requirement to 90 calendar days following startup of the unit on natural gas. The 
Division will require that the coal pulverizers for Unit 3 be removed from service no later 
than January 1, 2018, in accordance with PacifiCorp Energy's comment, to ensure that 
Unit 3 does not operate on coal during the conversion to a natural gas-fired unit. 
Condition 11 will be revised to correctly refer to the limits specified in Condition 6.iii 
rather than 5. iii. 

Permit Conditions 6.iii.2 and 11.i.2 - PacifiCorp requests that the 2-hour rolling average 
limit and the 3-hour block average limit for S02 be removed. PacifiCorp also requests 
that the requirement to determine 802 emissions using a continuous emissions monitoring 
system (CEMS) be replaced with a method using gas flow and an emissions factor from 
40 CFR patt 75. 

The Division will not grant these requests without a demonstration on the part of the 
applicant that the remaining emissions limits for S02 will allow for the same level of air 
quality protection as the limits that are requested for removal. The S02 limits for 
Naughton Unit 3 will remain as proposed. If PacifiCorp Energy provides a 
demonstration to revise the S02 limits, then the Division will consider revising the 
applicable monitoring requirements based on the averaging period of the determined 
limits. 

Permit Conditions 13.i.l and 13.i.3 - PacifiCorp requests that the 30-day and 12-month 
rolling average emission limits be based on the summation of hourly emissions divided 
by the summation of hourly heat input for the same time period. 
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Response: 

Comment: 

Response: 

The Division will retain the methods specified in Conditions 13.i.1 and 13.i.3 to define 
exceedances of the emission limits as they are consistent with existing methods specified 
in other air quality permits for the Naughton Plant. The Division does not anticipate that 
the requested methods would yield results appreciably different from those produced by 
the methods required in the draft permit. 

Permit Condition 20 - PacifiCorp intends to complete the conversion of Unit 3 and place 
the unit in service as a natural gas unit prior to June 30, 2018, therefore they request that 
Condition 20 be modified to reflect that the conversion must be completed prior to June 
30, 2018, and that initial performance tests be completed within 90 days of initial startup 
on natural gas. 

The Division's intent in requmng the conversion of Unit 3 and initial testing by 
December 31, 2017 was to ensure that Unit 3 would not be fueled by coal beyond that 
date, as represented in the application. To allow PacifiCorp the time needed to make the 
conversion of Unit 3 to a natural gas-fired unit, the Division will extend the initial 
performance testing requirement to 90 calendar days following the startup of the unit on 
natural gas. The Division will require that the coal pulverizers for Unit 3 be removed 
from service no later than January 1, 2018 to ensure that Unit 3 cannot operate on coal 
during the conversion to a natural gas-fired unit. 

If we may be of further assistance to you, please feel free to contact this office. 

Steven A. Dietrich 
Administrator 
Air Quality Division 

cc: Greg Meeker 
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To protect, conserve and enhance the quality of Wyoming's 

environment for the benefit of current and future generations. 

Matthew H. Mead, Governor 

Mr. William K. Lawson 
Environmental Manager 
PacifiCorp Energy 
1407 W. North Temple, Suite 330 

_Salt_ Lake Qity! UT_ 84116 __ 

Dear Mr. Lawson: 

July 5, 2013 

Permit No. MD-14506 

Todd Parfitt, Director 

The Division of Air Quality of the Wyoming Department of Environmental Quality has completed final 
review of PacifiCorp Energy's application to modify the Naughton Power Plant by reducing permitted 
emissions from Unit 3 and ultimately converting the unit from a coal-fired electric generating unit to a 
natural gas-fired unit in 2018. The Naughton Plant is located in sections 32 and 33, T21N, Rll6W, 
approximately four (4) miles southwest of Kemmerer, in Lincoln County, Wyoming. 

Following this agency's proposed approval of the request as published May 16, 2013 and in accordance 
with Chapter 6, Section 2(m) of the Wyoming Air Quality Standru·ds and Regulations, the public was 
afforded a 30-day period in which to submit comments concerning the proposed modification, and an 
opportunity for a public hearing. Comments were.received and considered in the issuance of the final 
permit. Therefore, on the basis of the information provided to us, approval to modify the Naughton 
Power Plant as described in the application is hereby granted pursuant to Chapter 6, Section 2 of the 
regulations with the following conditions: 

1. That authorized representatives of the Division of Air Quality be given permission to enter and 
inspect any property, premise or place on or at which an air pollution source is located or is being 
constructed or installed for the purpose of investigating actual or potential sources of air pollution 
and for detennining compliance or non-compliance with any rules, standards, permits or orders. 

2. That all substantive commitments and descriptions set forth in the application for this permit, 
unless superseded by a specific condition of this permit, are incorporated herein by this reference 
and are enforceable as conditions of this permit. 

3. PacifiCorp Energy shall file a complete application to modify their Operating Pennit within 
twelve (12) months of commencing operation, in accordance with Chapter 6, Section 3(c)(i)(B) of 
the WAQSR. 

4. All notifications, reports and correspondence associated with this permit shall be submitted to the 
Stationary Source Compliance Program Manager, Air Quality Division, 122 West 25th Street, 
Cheyenne, WY 82002 and a copy shall be submitted to the District Engineer, Air Quality 
Division, 510 Meadowview Drive, Lander, WY 82520. 

5. For the conversion of Naughton Unit 3 to natural gas, the owner or operator shall furnish the 
Ad.ministrator written notification of: (i) the anticipated date of initial startup not more than 60 
days or less than 3 0 days prior to such date, and; (ii) the actual date of initial start-up within 15 
days after such date in accordance with Chapter 6, Section 2(i) of the W AQSR. 
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6. This condition shall supersede portions of Condition 5 of Air Quality Permit MD-11725 as it 
pertains to Naughton Unit 3. Condition 5, Unit 3, Condition i. of MD-11725 shall remain in 
effect. Emissions from Naughton Unit 3 shall not exceed the levels below: 

ii. Effective April 1, 2015: 
1. NOx: 0.75 !b/MMBtu; 3-hour rolling average 

0.40 lb/MMBtu; 30-day t'olling average 
----~1~,2~5~8~.0~l~b~/h-r;~3~0~-d~a-y-ro~l-~li-ng-av_e_ra_g_e ________________ _ 

2. 

3. 

4, 700 tons per calendar year 
a. Limits shall apply during all operating periods. 

S02: 0.5 lb/MMBtu; 2-hour rolling average 
0.20 lb/MMBtu; 30-day rolling average 
1,850 lb/ht'; 3-hour block average 
629.0 lb/hr; 30-day rolling average 
2,350 tons per calendar year 
a. Limits shall apply during all operating periods. 

PM: 0.035 lb/MMBtu 
110.0 lb/ht' 
434.0 tons per calendar year 
a. Filterable PM/PM10 
b. lb/hr limit shall apply during all operating periods. 
c. lb/MMBtu shall apply during all operating periods, except 

startup. 
i. Startup begins with the introduction of natural gas into 

the boiler and ends no later than the point in time when 
the ESP reaches a temperature of 225°F. 

4. Limits in (ii.) above supersede limits in MD-11725, Condition 5(i.) for Unit 3 on 
and after April 1, 2015. Initial performance tests required by Condition 10 of this 
permit shall be completed within JO boiler operating days of April 1, 2015. 

iii. Effective upon conversion to natural gas: 
1. NOx: 0.75 lb/MMBtu; 3-hour rolling average 

0.08 lb/MMBtu; 30.-day rolling average 
250.0 lb/hr; 30-day rolling average 
519 .0 tons per calendar year 
a. Limits shall apply during all operating periods. 

2. S02: 0.5 lb/MMBtu; 2-hour rolling average 
0.0006 lb/MMBtu; 30-day rolling average 
1,850 lb/hr; 3-hour block average 
2.0 lb/hr; 30-day rolling average 
4.0 tons per calendar year 
a. Limits shall apply during all operating periods. 
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3. PM: 0.008 lb/MMBtu 
30.0 lb/hr 
52.0 tons per calendar year 
a. Total PM/PM10 

b. Limits shalJ apply during all operating periods. 
4. Limits in (iii.) above supersede limits in (ii.) of this condition for Unit 3 on and 

after January 1, 2018. Initial performance tests required by Condition 11 of this 
permit shall be completed within 90 calendar days of startup after conversion to 
natural gas. 

7. Effective upon permit issuance, this condition shall supersede Condition 6(i) of Air Quality 
Permit MD-11725. Opacity shall be limited as fallows: 

i. Units 1-2: 
1. Na greater than forty percent ( 40%) opacity of visible emissions. 

a. Limit shall apply during all operating periods. 
Unit 3: 
1. No greater than twenty percent (20%) opacity for visible emissions. 

a. Limit shall apply during all operating periods. 
b. Limit shall become effective upon startup of Unit 3 after natural gas 

conversion and completion of initial performance tests required by 
Condition 11 of this permit. 

8, Effective upon permit issuance, this condition shall supersede Condition 10 in MD-986 l. 

L Authorization for S03 injection on Unit 3 shall remain in effect until start-up of Unit 3 
after natural gas conversion and completion of the initial performance tests required by 
Condition 11 of this permit. 

9. Effective upon permit issuance, this condition shall supersede Condition 17 in MD-5156. 
PacifiCorp Energy shall not be required under MD-5156 to install, calibrate, operate, and 
maintain a PM continuous emissions monitoring system (CEMS) on Unit 3. 

10. Within 30 boiler operating days of April I, 2015, performance tests shall be conducted on Unit 3 
to demonstrate compliance with the limits in Condition 6.ii. and a written report of the results 
shall be submitted. If the maximum allowable heat input rate established in Condition 15 is not 
achieved during the performance tests, the Administrator may require testing be done at the rate 
achieved and again when the maximum allowable rate is achieved. Performance tests shall 
consist of the following: 

i. Unit J: 

1. . NOK Emissions - Compliance with the NOx 3-hour and 30-day rolling averages 
shall be determined using a continuous emissions monitoring system (CEMS) 
certified in accordance with 40 CFR part 75. 
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2. S02 Emissions - Compliance with the S02 2-hour and 30-day rolling averages 
and 3-hour block average shall be determined using a continuous emissions 
monitoring system (CEMS) certified in accordance with 40 CPR pat1 75. 

3. PM/PMio Emissions Testing shall follow EPA Reference Test Methods 1-4 and 
5, or an equivalent EPA Reference Method. 

Testing required by the Chapter 6, Section 3, Operating Permit or required by 40 CFR part 63, 
UUUUU be submitted to the this condition. 

11. Effective upon permit issuance, the applicable requirements of this condition shall supersede 
Condition 11.ii.2.(Unit 3) of MD-5156. Within 90 calendar days of conversion of Unit 3 to 
natural gas petformance tests shall be conducted on Unit 3 to demonstrate compliance with the 
limits in Condition 6.iii. of this pennit and a written report of the results shall be submitted. If the 
maximum allowable heat input rate established in Condition 15 of this permit is not achieved 
during the performance tests, the Administrator may require testing be done at the rate achieved 
and again when the maximum allowable rate is achieved. Performance tests shall consist of the 
following: 

i. Unit 3: 

l. NOx Emissions Compliance with the NOx 3-hour and 30-day rolling averages 
shall be determined using a continuous emissions monitoring system (CEMS) 
certified in accordance with 40 CFR patt 75. 

2. S02 Emissions Compliance with the S02 2-hour and 30-day rolling averages 
and 3-hour block average shall be determined using a continuous emissions 
monitoring system (CEMS) certified in accordance with 40 CFR part 75. 

3. PM/PM10 Emissions Testing shall follow EPA Reference Test Methods 1-5 and 
202, or an equivalent EPA Reference Method. 

4. - Testing shall follow EPA Reference Test Methods 1-4 and 10 or 
an equivalent EPA Reference Method. 

Testing required by the Chapter 6, Section 3, Operating Permit or required by 40 CFR pa1t 63, 
subpart UUUUU may be submitted to satisfy the testing required by this condition. 

12. Prior to any testing required by this permit, a test protocol shall be submitted to the Division for 
approval, at least 30 days prior to testing. Notification should be provided to the Division at least 
15 days pt'ior to any testing. Results of the tests shall be submitted to this office within 45 days of 
completing the tests. 
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13. This condition shall supersede Condition 8 of Air Quality Permit MD-11725 as it applies to 
Naughton Unit 3. Compliance with the NOx and S02 limits for Naughton Unit 3 set forth in 
Condition 5(i.) of MD-11725 and Condition 5 of this permit shall be determined with data from 
the NOx and S02 continuous monitoring systems required by 40 CFR Part 75 as follows: 

i. Exceedanees of the limits shall be defined as follows: 

1. Any 12-month rolling average which exceeds the lb/MMBtu NOx limits 
as calculated the formula: 

Where: 

Eavg =--
n 

Eavg = Weighted 12-month rolling average emission rate (lb/MMBtu). 

C = I-hour average S02 or NOx emission rate (lb/MMBtu) for hour 
"h" calculated using valid data from the CEM equipment 
certified and operated in accordance with Part 75 and the 
procedures in 40 CFR part 60, appendix A, Method 19. Valid 
data shall meet the requirements of WAQSR, Chapter 5, Section 
2G). Valid data shall not include data substituted using the 
missing data procedure in subpart D of Part 75, nor shall the data 
have been bias adjusted according to the procedures of Part 75. 

n The number of unit operating hours monitored during a boiler 
operating day in the last twelve (12) successive calendar months 
with valid emissions data meeting the requirements of W AQSR, 
Chapter 5, Section 2(i). A "boiler operating day" shall be 
defined as any 24-hour period between 12:00 midnight and the 
following midnight during which any fuel is combusted at any 
time at the steam generating unit. 

2. Any 12-month rolling average which exceeds the lb/hr NOx limit as 
calculated using the following formula: 

n 

I(C)11 
E _11=_1 __ 

nvg -
n 

Where: 

Eavg = Weighted 12-month n::illing average emission rate (lb/hr). 



EPA-R8-2014-0028860001469 

PacifiCorp Entwgy 
Air Quality Permit MD-14506 
Page6 

C """ 1-hour average em1ss1on rate (lb/hr) for hour "h'' caleuiated 
using valid data ( output eoncentration and average hourly 
volumetric flowrate) from the CEM equipment certified and 
operated in accordance with Part 75. Valid data shall meet the 
requirements of W AQSR, Chapter 5, Section 2(j). Valid data 
shall not include data substituted using the missing data 
procedure in subpart D of Part 7 5, nor shall the data have been 
bias adjusted according to the procedures of Part 75. 

n = The number of unit operating hours monitored during a boiler 
operating day in the last twelve (12) successive calendar months 
with valid emissions data meeting the requirements of W AQSR, 
Chapter 5, Section 2G). A "boiler operating day" shall be 
defined as any 24-hour period between 12:00 midnight and the 
following midnight during which any fuel is combusted at any 
time at the steam generating unit. 

3. Any 30-day rolling average which exeeeds the lb/MMBtu 802 or NOx 
limit as calculated using the following formula: 

Eavg 
n 

Where: 

Eavg = Weighted 30-day rolling average emission rate (lb/MMBtu). 

C = 1-hour average emission rate (lb/MMBtu) for hour "h" 
calculated using valid data from the CEM equipment certified 
and operated in accordance with Part 75 and the procedures in 40 
CFR part 60, appendix A, Method 19. Valid data shall meet the 
requirements of WAQSR, Chapter 5, Section 2(i). Valid data 
shall not include data substituted using the missing data 
procedure in subpart D of Part 75, nor shall the data have been 
bias adjusted according to the procedures of Part 75. 

n = The number of unit operating hours in the last thirty (30) 
successive boiler operating days with valid emissions data 
meeting the requirements of WAQSR, Chapter 5, Section 20). 
A "boiler operating day" shall be defined as any 24-hour period 
between 12:00 midnight and the following midnight during 
which any fuel is combusted at any time at the steam generating 
unit. 
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4. Any 30-day rolling average which exceeds the lb/hr S02 or NOx limits as 
calculated using the following formula: 

Eavg 
n 

Where: 

E;;vg-=-W~ighred-JO=dayrolltrrg average emission rate(lb/hr). 

C = 1-hour average emission rate (lb/h1·) for hour "h" calculated 
using valid data ( output concentration and average hourly 
volumetric flowrate) from the CEM equipment certified and 
operated in accordance with Part 75. Valid data shall meet the 
requirements of W AQSR, Chapter 5, Section 2(j). Valid data 
shall not include data substituted using the missing data 
procedure in subpart D of Part 75, nor shall the data have been 
bias adjusted according to the procedures of Part 75. 

n = The number of unit operating hours in the last thirty (30) 
successive boiler operating days with valid emissions data 
meeting the requirements of W AQSR, Chapter 5, Section 2(j). 
A "boiler operating day" shall be defined as any 24-hour period 
between 12:00 midnight and the following midnight during 
which any fuel is combusted at any time at the steam generating 
unit. 

5. Any 3-hour rolling average of NOx emissions calculated using data from 
the CEM equipment required by 40 CFR part 75 which exceeds the 
lb/MMBtu limit established in this permit using valid data. Valid data 
shall meet the requirements of W AQSR, Chapter 5, Section 2(i). The 3-
hour average emission rate shall be calculated as the arithmetic average 
of the previous three (3) operating hours. 

6. Any 2-hour rolling average of S02 emissions calculated using data from 
the CEM equipment required by 40 CFR part 75 which exceeds the 
lb/MMBtu limit established in this permit using valid data. Valid data 
shall meet the requirements of W AQSR, Chapter 5, Section 2(i). The 2-
hour average emission rate shall be calculated as the arithmetic average 
of the previous two (2) operating hours. 
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ii. 
-------·-----

7. Any 3-hour block average of 802 emissions calculated using data from 
the CEM equipment required by 40 CFR part 75 which exceeds the lb/hr 
limit established in this permit using valid data. Valid data shall meet the 
requirements of W AQSR, Chapter 5, Section 20). The 3-hour average 
emission rate shall be calculated at the end of each 3-hour operating 
block as the arithmetic average of hourly emissions with valid data 
during the previous three (3) operating hours. 

PacifiCorp will comply with all reporting and record keeping requirements as 
specified in WAQSR, Chapter 5, Section 2(g): 

iii. Exclusion of startup, shutdown, and malfunction em1ss10ns only applies to 
federal standard(s) as authorized in the respective subpart and as authorized in 
this permit. 

14. Effective April 1, 2015, Naughton Unit 3's hourly heat input shall be limited to 3,145 MMBtu/hr, 
based on a 24-hour block average defined as any 24-hour period between 12:00 midnight and the 
following midnight during which any fuel is combusted at any time at the steam generating unit. 
Compliance with the heat input limit will be determined using a 40 CFR Part 75 certified CEMS 
and the procedures for determining heat input per 40 CPR Part 75. 

15. Effective January 1, 2018, Naughton Unit 3's heat input shall be limited to 12,964,800 MMBtu 
based on 12-month rolling average of hourly heat input values. Compliance with the heat input 
limited will be determined using a 40 CFR Part 75 certified CEMS and the procedures for 
determining heat input per 40 CFR Part 75. 

16. Effective upon permit issuance, this condition shall supersede Condition 5.ii of Air Quality 
Permit MD-117 54. 

ii. PAL limits effective upon completion of initial performance tests required by Condition 
11. 
1. NOx: 5,402.4 tons per year 

a. Limit is based on a 12-month rolling total. 
b. Initial compliance shall be determined 12 months after the effective date 

of the PAL. The effective date is the first day of the next month 
following completion of the initial performance tests required after the 
completion of natural gas conversion and startup of Unit 3. PacifiCorp 
Energy shall continue to demonstrate compliance with the NOx PAL of 
11,112.8 tons per year until the initial compliance date for the modified 
NOx PAL is triggered. 
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2. S02: 2,862.2 tons per year 
a. Limit is based on a 12-month rolling total. 
b. Initial compliance shall be determined 12 months after the effective date 

of the PAL. The effective date is the first day of the next month 
following completion of the initial performance tests required after the 
completion of natural gas conversion and startup of Unit 3 and. 
PacifiCorp Energy shall continue to demonstrate compliance with the 
S02 PAL of 8, 789 .8 tons per year until the initial compliance date for the 
modified PAL is 

17. Unit 3 shall be equipped with in-stack continuous emission monitoting (CEM) equipment to 
monitor CO emissions: 

i. CO CEM shall be installed and certified within ninety (90) days of permit issuance. 

ii. PacifiCorp Energy shall install, calibrate, operate, and maintain a monitoring system, and 
record the output, for measuring CO emissions discharged to the atmosphere in units of 
ppmv, lb/MMBtu, and lb/hr. The CO monitoring system shall consist of the following: 

1. A continuous emission CO monitor located in the stack of Unit 3. 

2. A continuous flow monitoring system for measuring the flow of exhaust gases 
discharged into the atmosphere. 

3. An in-stack oxygen or carbon dioxide monitor for measuring oxygen or carbon 
dioxide content of the flue gas at the location CO emissions are monitored. 

iii. Each continuous monitor system listed in this condition shall comply with the following: 

1. Monitoring requirements of W AQSR, Chapter 5, Section 2G) including the 
following: 

a. 40 CFR part 60, appendix B, Performance Specification 4 or 4a for 
carbon monoxide. The monitoring systems must demonstrate linearity 
using 40 CFR part 60, appendix F, and be certified in concentration 
(ppmv) and units of lb/MMBtu and lb/hr. 

b. Quality Assurance requirements of 40 CFR part 60, appendix F. 

c. PacifiCorp Energy shall develop and submit for the Division's approval a 
Quality Assurance plan for each monitoring system listed in this 
condition. Quality Assurance plans shall be submitted within 180 days 
from startup of each unit after new low NOx burners have been installed. 

iv. The CO monitor may be removed after December 3I,2017, upon Division approval. 
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18. Annually, as otherwise specified by the Administrator, Unit 3 shall be tested to verify compliance 
with the PM limits set forth in Condition 6. The first annual test is required the following 
calendar year after completion of the initial performance test required by Condition 10. Testing 
for PM shall be conducted in accordance with EPA Reference Methods 1-5 and 202, or an 
equivalent EPA Reference Method. A test protocol shall be submitted to this office for review 
and approval prior to testing. Notification of the test date shall be provided to the Division fifteen 
(15) days prior to testing. Results of the tests shall be submitted to the Division within forty-five 
( 45) days of completing the tests. 

19. Records required by this permit shairEe mamtained for a period of at least five (5) years and shall 
be made available to the Division upon request. 

20. PacifiCorp Energy shall remove the coal pulverizers on Unit 3 from service no later than January 
1, 2018. PacifiCorp Energy shall provide written notification to the Division of the actual date of 
pulverizer removal within 30 days of such date. 

21. PacifiCorp Energy shall complete the conversion of Naughton Unit 3 to natural gas prior to June 
30, 2018, and conduct the initial performance tests requfred in Condition 11 of this permit no later 
than 90 calendar days after initial startup of Unit 3 after natural gas conversion. 

22. This condition shall become effective upon start-up of Naughton Unit 3 after conversion to 
natural gas, as reported in accordance with Condition 5 of this permit, and shall supersede Air 
Quality Permit MD-11894 for the Naughton Plant. 

23. All conditions from previously issued Air Quality Permits MD-5156, MD-9861, and MD-11725 
shall remain in effect unless specifically supe1·seded by a condition of this permit. 

It must be noted that this approval does not relieve you of your obligation to comply with all applicable 
county, state, and federal standards, regulations or ordinances. Special attention must be given to Chapter 
6, Section 2 of the Wyoming Air Quality Standards and Regulations, which details the requirements for 
compliance with Conditions 5, 10 and 11. Attention must be given to Chapter 6, Section 3 of the 
Wyoming Air Quality Standards and Regulations, which details the requirements for compliance with 
Condition 3. Any appeal of this permit as a final action of the Department must be made to the 
Environmental Quality Council within sixty (60) days of permit issuance per Section 16, Chapter I, 
General Rules of Practice and Procedurn, Department of Environmental Quality. 

If we may be offurther assistance to you, please feel free to contact this office. 

Sincerely, 

Steven A. Dietrich 
Administrator 
Air Quality Division 

cc: Greg Meeker 

Todd Parfitt 
Director 
Dept. of Envfronmental Quality 


